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STEVENS HIGH MODULUS GLASS FABRICS FOR NEW JET LINER 


Forward-thinking engineers specified Stevens patented High 
Modulus glass fabrics as the reinforcement for the cargo liner 
laminate approved for the new Boeing 727 medium-range jets. 


Cross section of the Boeing 727. 
Color outline shows High Modulus 
cargo liner. 

Stevens High Modulus fabrics are based on a unique weave pat- 


tern eliminating interlacing of the structural yarns. This results 
in laminates yielding maximum strengths. Their high strength/ 
weight ratio and great impact resist- 
ance indicate tremendous potential in 
the aircraft and missile industry. 


Stevens engineers are available for 
consultation. Why not explore the ad- 
vantages High Modulus fabric may 
provide for your product. 


INDUSTRIAL GLASS FABRICS DEPARTMENT 
Broad t 41st Street, N York 36, N . OXf 5-1 
J. R Stevens & Co., Inc. sees Se oer ae 


FINE FABRICS MADE IN AMERICA SINCE 1813 
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Now Available 
HIGH IN PERFORMANCE e SMALL IN SIZE 


HIPERNAS Il 
Hipernas (High Performance Navigation System) is a pure 
, inertial guidance system uniquely suited for air, sea, space 
Pu RE N FRT AL and underwater applications requiring extremely high 


performance in addition to small size and low weight. 


. — , Several major features: 
t 1 | | @ Small size @ Extreme accuracy 


@ Low weight @ Gyro compass mode 


AND ITS COMPONENTS @ High reliability 


BRIG li GYRO— smallest MODEL IIIB ACCELEROMETER — DIGITAL VELOCITY METER— PRECISION POWER SUPPLY — 

and most precise gyro combines highest performance transistorized component extreme accuracy, greater than 

made. with smallest size and lowest designed for terrestrial or 10-5 stability, high reliability, 
weight. space navigation. long life. 


FOR FURTHER INFORMATION CONTACT: AVIONICS DIVISION JA-1 
¢ § BELL AEROSYSTEMS company 
POST OFFICE BOX ONE, BUFFALO 5, NEW YORK 
DIVISION OF BELL AEROSPACE CORPORATION e@ A TEXTRON COMPANY 
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Materials For Mach 3 + 


Which materials and processes can management count on for 1965? 
14.5—rmillion engineering man-hours in B-70 show the way. 


The Supersonic Transport—For Prestige or Profit? 


Management faces host of technical, business, and political problems in SST; 
Can we ask or expect private enterprise to assume development costs? 


Cockpit Automation For Mach 3+ 


Speedy decisions, optimized responses are musts for supersonic flight; 
Airborne computer-center will collect, integrate and display diverse data. 
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Do double-standards in Government procurement practices 
compromise human safety? Industry leader expresses views. 
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Norair program equates work complexity with supplier effort; 
Encourages supplier participation in establishing their quality rating. 


Repair-Parts Logistics Must be Planned Concurrent With Design 


Technical management must stress accurate drawings and parts lists; 
Faulty records cause costly delays and needless paper shuffling. 


Skybolt Checkout Automated 


Bendix adapts programmer-comparator to ALBM ground testing; 
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NEXT MONTH 
AEROSPACE ELECTRONICS AND PROPULSION—The big- 


gest gap in our total space effort is still in propulsion. Many 
realized this from the very hour of Sputnik | on October 4, 1957. 
We are trying to get the most out of every ounce of payload we 
put in space. This puts great demands on electronics. New tech- 
nologies are being born—bionics, molecular electronics, etc. The 
import and impact of new propulsion and electronic advances will 
be explored in this issue. SPECIAL SECTION: New products at 
WESCON. 
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COMING IN SEPTEMBER 
MARKSMANSHIP IN MANAGEMENT — "Bullseyeing" the 


right men to "'sell" is often a difficult task in the complex aero- 
space industries. IN THIS ISSUE: How to gear your technical plan- 
ning and marketing activities to mesh with the procurement pat- 
terns of Air Force, Navy, Army, NASA, and the weapon systems 
managers. 
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Cyrano didn't know the half of it! The problems that 
designers face nowadays, cramming increasingly com- 
plex equipment (and more of it) into smaller and smaller 
spaces would make a little nose bob job look simple. 
If you have such problems, why not call on Elgin Mi- 
cronics? We specialize in precision sub-miniature com- 
ponent assemblies— mechanical, electro-mechanical or 
electronic—and we're organized for complete integra- 
tion of our capabilities with yours. Our experience 
covers the full range of development from original con- 
cept, through research and engineering, to production. 


RECORDING POWER TRANSMISSION PROGRAMMING TIMING 


ELGI NAMI CRONICS 


division of Elgin National Watch Company 366 Bluff City Bivd., Elgin, Mlinois 


Plants in Elgin and Rolling Meadows, Illinois and Chatsworth, California 


Represented nationally by Airsupply-Aero Engineering Company, a division of The Garrett Corporation 


4 Circle 5 on Inquiry Card 


Your 
Datebook 


July 10-21 


Short course in Structural 
Sandwich Design and 
Fabrication 

Dept. of Engineering 
University of California 
Los Angeles, Calif. 


July 13-16 


Third Annual Industry Missile and 
Space Conference and Aerospace 
Exposition 

Cobo Hall 

Detroit, Mich. 


July 17 

Air Force Contract Aviation 
Services Symposium 

Nat. Aeronautical Services Assn. 
Hotel Washington 

Washington, D. C. 


July 18-20 


Western Plant Maintenance & 
Eng. Show 

Pan Pacific Auditorium 

Los Angeles, Calif. 


July 19-26 


Symposium on Nomenclature of 
Organic Chemistry 

Nat. Academy of Sciences 
Columbus, Ohio 


July 24-26 


Air Traffic Control Facilities 
Symposium 

Electronic Maintenance Eng. Assn. 
Mayflower Hotel 

Washington, D. C. 


July 25-August 10 


International Trade Fair and 
Aviation Exhibition 

McCormick Place Exposition Center 
Chicago, Ill. 


August 1-3 


Western Regional Meeting 
American Astronautical Soc. 
Sheraton-Palace Hotel 

San Francisco, Calif. 


August 7-9 


Guidance and Navigation 
Conference 

American Rocket Society 
Stanford University 
Palo Alto, Calif. 
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OF MECHANICAL AIR-FEED DRILLS —— BACK SPOT FACERS AND TAPPERS 


Be Specific-— 
Always Specify Ace! 
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* ACE-KELLER DRILL BUSHING TIPS 


made from 52-100 long-wear bearing steel, provide a fast, accurate 
method for portable or stationary mounting of drilling, tapping and 
other self-contained machining units on a jig or fixture. The threaded 
end of the drill bushing tip screws into the nose end of the drilling 
unit. Locking flanges on the tip fit under the shoulders of lock screws 
or lock strips on the jig, effectively holding the drilling unit in align- 
ment position and absorbing both the thrust and torque of drilling. 


* ACE ADAPTER TIPS AND LOCK LINERS 


ACE Precision Adapter Tips and Lock Liner Bushings are designed for 
fiberglass and plastic tooling requiring the use of automatic feed drill 
motors. The ACE adapter tip fits all standard automatic feed drill 
motors such as Keller, Aro, Buckeye, Quackenbush, etc. A close 
tolerance is maintained when drilling rivet holes in stainless steel, 
titanium, nickel and other hard or exotic metals. 


Patented 
U.S. and Canada 


Stocked for Immediate Delivery by Leading 
Tooling Specialists in Your Community 


NEW JERSEY 


Made by the Makers of 611 MeCarter Hich 
cCarter Highwa : 
ACE DRILL BUSHINGS ne, | 
MICHIGAN cid, ek Tit 
Home Office + 5407 Fountain Ave. * Los Angeles 29 DETROIT 37 rolenieng 
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Said Hans Oersted: “When a conductor carries current through a magnetic field at right angles 
to it, the resultant reaction thrusts the conductor in a direction perpendicular to both the current and 
the magnetic field.” 

A light-weight, low fuel-consuming propulsion system is a primary requirement for interplanetary space vehicle travel. 
One such system now being carefully studied utilizes plasma propulsion. 

This concept employs an electrical field to produce a plasma and to energize it. A magnetic field then ejects the plasma, 
thereby providing a reactive thrust to the vehicle. 

Plasma propulsion is but one of many subjects under investigation at Lockheed Missiles and Space Division. Outstanding 
facilities, equipment and scientific personnel mark the organization as eminently capable of exploring many unusual aspects 
of space travel. This, coupled with Lockheed’s favorable locations in Sunnyvale and Palo Alto on the beautiful San 
Francisco Peninsula, consistently attracts scientists and engineers interested in pursuing work in their special fields. 

Why not investigate future possibilities at Lockheed? Write Research and Development Staff, Dept. M-26A, 962 West 
El Camino Real, Sunnyvale, Calif. U.S. citizenship or existing Department of Defense industrial security clearance required. 


All qualified applicants will receive consideration for employment without regard to race, creed, color or national origin. 


Lockheed /wssies AND SPACE DIVISION 


Systems Manager for the Navy POLARIS FBM and the Air Force AGENA Satellite in the DISCOVERER and MIDAS Programs 


SUNNYVALE, PALO ALTO. VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA® CAPE CANAVERAL, FLORIDA® HAWAII 
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EDITORIAL 


New Spending Yardstick . . . 
The PROGRESS DOLLAR 


We’ve got the 1950 dollar, the tax dol- 
lar, the 50¢ dollar, and a host of other kinds. 
How about a PROGRESS DOLLAR? How 
much progress are you getting per dollar? 


Consumers talk of the shelter-dollar, food- 
dollar, clothing-dollar, take-home dollar, even 
lack-of-dollar. But, what part of your buck 
bought progress? 


Industry sounds off about productivity, 
cost savings, product quality, and other things 
related to the balance sheet. Good relation. Per- 
haps there should be another criteria in the profit 
and loss statement. Simply, a measure of prog- 
ress for each dollar spent. Cutting costs and 
cheapening the product may look good at the 
end of the first year. Management knows it can’t 
go on forever that way. So, what progress was 
purchased that will show up in profits next year 
or the year after that. How much profit-dollar 
bought how much progress? 


Government publishes much propaganda 
on the tax-dollar—health, welfare, defense, etc. 
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What progress are we getting for our tax-dollar? 

It’s fashionable under the New Frontier 
to be “progressive.” Does talk or lavish spend- 
ing buy progress? You can legislate most any- 
thing these days, but, perhaps, progress. Oh 
yes, does the new minimum wage law have a 
measurable progress factor in it. 

Are we satisfied with the amount of prog- 
ress per dollar achieved over the past several 
years of our space program? Have the Russians 
done more with their PROGRESS DOLLAR in 
aerospace than we have in the U. S.? If your 
personal answers are “yes” to the first and “no” 
to the second, you’re in complacent Utopia. 

Argument after argument has been pre- 
sented that we have the technology and the money 
to get ahead in space. Men have stated that 
additional money in our programs will not buy 
more rapid progress. Have we reached the end 
of our PROGRESS-DOLLAR RATIO? Maybe 
it’s the other way—we’re spending too much for 
too little. If this be the case, then the fault may 
rest with the management of our programs. 
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Reader s 


Orbit 


Machinability Report . . . Write 
to Wright 


. . Re. the fourth item, second 
column, page 14 of the April 1961 
issue of Aircraft & Missiles headed 
“USAF Machinability report... etc.” 
The last sentence of the item states 
“Available through Manufacturing & 
Materials Technology Div., AMC 


@ There are many 
applications in both military and com- 
mercial transportation for Visioneer- 
ing’s famous undercarriage systems. 
The standard unit you see pictured 
above is supreme in its field. 


Wherever delicate instruments or 
fragile cargo are to be hauled over 
rough terrain at high speed, you'll see 
this type of “Cushion Ride’’ under- 
carriage. In Nike installation vans and 
other ground support equipment you'll 
find these undercarriages protecting 


Aeronautical Systems Center Wright- 
Patterson AF Base, Ohio...” It is 
a fact that Manufacturing & Mate. 
rials Technology Division, LMBM, 
AMC Aeronautical Systems Center, 
has a limited number of copies avail- 
able for Air Force Contractors, but 
only with an established “need-to- 
know” . . . However, the prime con- 
tractor, Curtiss-Wright, Wood-Ridge, 
New Jersey, (Attention: Mr. R. K. 
Brown, Contracts Division) has a 
quantity of these reports for sale. 
The Air Force, planning to provide 
for a wide distribution of these re- 
ports, made an arrangement; with 


fire-control and missile loading equip- 
ment, as well as missile hauling and 
communications systems. 


If you are developing a towed van or 
trailer of any type for transporting 
loads which will require maximum pro- 
tection from road shock, our engineers 
will be happy to show you the ad- 
vantages gained by using Visioneering- 
designed undercarriage units. We 
make a wide variety for every possible 
load and terrain requirement. 


ONEERING “encineerine wiTH vision” 


11830 BROOKPARK ROAD + CLEVELAND 30, OHIO + Tel: CL 2-2100 


8 Circle 7 on Inquiry Card 


Curtiss-Wright to publish an addi- 
tional quantity which can be obtained 
at $4.60 each, postpaid, Wood-Ridge. 
The Manufacturing & Materials 

Technology Div. appreciates your ar- 
ticle and regrets its inability to make 
any copies available other than to 
those who meet essential require- 
ments. 

Charles L. Nissley 

Deputy Branch Chief 


Fabrication & Components Branch 
Manufacturing & Matls. Tech. Div. 


Perils of Ambiguity 


...In your May, 1961, issue (p. 
16) there appeared a reference to 
research conducted at Battelle on 
the wear and friction characteristics 
of refractory materials. An error 
was made in this brief digest in 
quoting our conclusions. Our find- 
ings indicate that wear is less for 
ceramics and cermets with high ther- 
mal stress resistance and high 
thermal diffusivity rather than the 


“opposite as indicated in your article. 


W. A. Glaeser 

Assistant Division Chief 
Engineering Mechanical Div. 
Battelle Memorial Institute 


The culprit was traced to the fol- 
lowing “high-octane” sentence con- 
tained in an OTS release: “Wear 
tends to predominate on parts with 
interrupted wear surfaces, such as 
slider bearings, in comparison with 
their continuous mating surfaces or 
ring surfaces, such as face seals, and 
on ceramic and cermet materials with 
low thermal-stress-resistance factor 
and low thermal diffusivity.” 

Readability consultants tell us 
they just thrive on sentences like 
these. We didn’t break the code on 
this one. 


Credit Where Due 


. .. I hope you will pardon some 
constructive criticism of your “Rock- 
ets-Torpedo” tabulation (The Chal- 
lenge and the Progress in ASW, 
April, page 465.): 


Torpedo MK-39 


All production and production en- 
gineering on this weapon was ac- 
complished by Phileco Corp. under 
contract with BuOrd. Vitro Labora- 
tories did a splendid job initially in 
developing the wire guidance prior 
to award of the production contract. 

Frank D. Peltier 
Sub-Task Weapons Committee 


National Security Industrial Assoc. 
Anti-Submarine Warfare 


Thank you for setting the record 
straight. 
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Fight Over Parts Quality Fight 


. . . I do not belittle the necessity 
of a QAET program (The Fight For 
Purchased Parts Quality, April 1961) 
. . . I do question as a taxpayer, the 
situation whereby the government 
pays for a qualification program but 
does not reap the lasting benefits of 
such a program... 

I am convinced (as an engineer) 
that a properly prepared and used 
specification will guarantee the de- 
sired reliability and quality of parts 
.. . I know that if I completely and 
adequately specify requirements, I 
have specified my reliability. Until 
my prospective supplier meets these 
requirements, I don’t buy the product. 


Leonard S. Yarbrough 
Electronic Engineer 
ABMA, Huntsville 


. agreed “. . . that a properly 
prepared and used specification will 
guarantee the desired reliability and 
quality of parts .. .” but in far too 
many cases there has not been suffi- 
cient emphasis on the “properly used 
specification” portion of this concept. 
A specification prepared in the best 
manner if not used properly, will pro- 
vide little or no assurance of reliabil- 
ty ci. 

Mr. Yarbrough says “. . . until 
my prospective supplier meets these 
requirements I don’t buy the product.” 
The question then arises—“How do I 
know the supplier met the require- 
ments of the specification?” 

The answer is by testing the prod- 
uct. This in simple terms is QAET 
—determining that specification re- 
quirements are met by parts... de- 
livered to the government. 


G. M. Ellis 
Staff Engineer 
Convair-Pomona 


The article “The Fight For Pur- 
chased Parts Quality,” By G. M. Ellis, 
has caused a flood of correspondence 
between ABMA-Huntsville, Convair- 
Pomona and Aircraft & Missiles. On 
June 7, reader Yarbrough wrote 
reader-author Ellis —“. . . after all 
our correspondence, I feel we are get- 
ting to the heart of the matter of 
reliability . .. I understand the prob- 
lems that face you. I have the same 
problems.” 

Aircraft & Missiles is gratified to 
have provided the platform for airing 
certain facets of the important reli- 
ability problem. This problem is not 
restricted to ABMA and Convair but 
is industry wide. 

Look for reader Yarbrough’s views 
on a “better way to skin the reliability 
cat” to appear as a feature article in 
a future issue. 
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IN YOUR PLANT or 
location of your choice! 


Now, your plant or technical group 

can learn the full story of flaw 

location with dye penetrants. See how ¥ 
dye penetrants provide greater 
inspection accuracy and speed at lowered 
cost for hundreds of industrial concerns 
whose inspection facilities range from 
huge multi-tank installations down to 
small $35 inspection kits. Witness actual 
dye penetrant inspections, right in your 
own plant or other location of your 
choice...all without any cost or obligation! 


Produced by the Technical Film Staff of 
Turco, manufacturer of the Dy-Chek® 
inspection process, this 23-minute film 
visually demonstrates every aspect of dye 
penetrant inspecting from laboratory 
theory to authentic production-line 
techniques actually filmed on the spot 
during mass production inspections. 


ar 
INI 


Acclaimed by 
" over 5000 Maintenance, 
mum = Production and Quality 
mm Control Engineers! 


4 a 


| 
If your plant or technical group ——— ot 
is interested, write today without ss os 5 ab 


cost or obligation for the Turco 
“Film Kit” described below. 


Offices in All Principal Cities 


TURCO 
PRODUCTS, 
INC. 


Chemical Processing Compounds 

24600 South Main Street, Wilmington, California 
FACTORIES: Chicago, Houston, Los Angeles, 
London, Rotterdam, Sydney, Mexico City, Paris, 
Hamburg, Montreal, Manila, Naha (Okinawa) 


Circle 8 on 


Send for FREE KIT! 


Pah ee nae et lS : 


TURCO PRODUCTS, INC. 

24600 South Main Street, Wilmington, Calif. 

Please send me your FREE “FILM KIT” without cost or 
obligation. 

NAME 
TITLE 
FIRM 
ADDRESS 


CITY & STATE 
AM 


Inquiry Card 


. : ee ee ee ee 
sii fi meray i 
= _ pane “sg ingeicac 5 ee fe i 

—a os 4 ag ei = 
2 a A oe ae ; ss ioe ™* 
pw : 
N * , 4 . “ae 
a ra Be oi "Se 
a from the TURCO -_ a - 
| Technical Film ~~ esihisiiiiaians —" ee BP 
ee 5 é -* , Bee ¥ , _ sam es 
* f Library “N it ead egies Boshi, posite * 7. 
- mi- eo ieee l a “aa 
i > Fell Color TRA gaan ic. | 
; aS LO CA pees | | a oe ie +4 mS use 
ae ae rea ere 2 ‘ : a | 
a ; 2 : : Peet» ies ae et , —_— 
ee : Se Be ee — il uaa 
« D Se ee | ee Lae — = ae 
a ‘ ee 
i. ae Sef eine ae 
. a Meconomnical! —_ — 4 
ar ia SEE: production-line inspecting ae 
| a ss a % os . at aircratt Wine spars! RS ag 
2g mage Oe ie: ~ “f : —e i = u 
a * Ep cutee f : ; = 
Pee a Ns StL: yn-lathe inspections i 
"i afte Ss if = without gisturdiNg set-up! =. 
3 “a eS SEE Location of weld porosity -_ 
sui . y ~ . i pressure vessels! fe 
ok = Cogest . ae 
iF al 5 ; ws St: Wass production iste _ 
ate am? | tion of small parts! a a 
on Ga - eR ee 
, we SEE: Location of fractures BS 
ee . = . wheels and gears! oe 
ee ee —— Bid te 
a: s ‘ a bere 
ee = s StL: Detection of heat a a 
. a s cracks i rake Cg 
s@& a-¥ plates! a 
s 4 a -_ ~ . Be oe 
3 StL: avflaws-ee" view ee 
¢ , of how dye pene 4 x 
<p Ree E. — “5 a" ae throug! glass! al ‘ 
; RE * Rush Coupon for at me \. ely 
= F i < age ” : a Ml LU | pan * s B |). + x 
a ? * - E--—— in 4 
SS . FREE “Film Kit a s _ - . 2 “= — = ; — 3 
og Fae re P — an = — eae’ 
“— a bbl gation! <3 ee sai — ae 
ri a sa : id ee + a ~ - ’ hae atid _ 
\\ gyEhk PRENEN” @) susie. OE : ON to pertorm OYE pe 
” * Bi: am 
ce oe ese ain 3 PENETRANTS \ PENETRANT inspections . 
Z “a.page tolde reviews ' Bet 
i — aged from produc: 1 — &-page folder frankly reveals \ _ 4-page technical folder details wee af 
. -= er’s i “sa \ what dye ge are ae \ every aspect Ot ons a ‘ies oy 
mf ie \ecads you 1oug ey are not! Wlus- ’ " 4 Be cme 
Ny \ 3 each scene .. Stat to | re trates many guccess- \ ' cleaning to interpret” vars 
. ss a finish. SHOWS NOW east- oo im {ul case stories of \ es ing results. Contains . Sepas 
ae we ly you can obtain film im dye pentrant yse in itr a valuable wpwell Time es age 
? | v bi _ no cost oF obligation. \* om ust’y today. \ Chart. s Pe 
ie goo ae ed ee a as a é 
oe ei a pest _— el > A gal yee 3 os ee Els 
i ee reacts Poa fe 
a ® i r * Nef 
ee: PO rales 
at 
eo ee ber” ees mM a — ee 
ek cae ge a ee ae ee: 
- eee rs Shaki lala oe 9 Aes 
up pa Sake ee - roll Fae . - 4 an 
ae cae —y 7 Re he ee aM 2a 
a ie hiatnans ie a 
ipo es ing: 
ee Be eee} outs 3 ao j 


-. 


STEERING GEAR FOR OUTER SPACE: 


BENDIX THRUST 
VECTOR CONTROL 
SYSTEMS 


SECONDARY INJECTION: Newest way to 
*‘call the turns’’ in outer space. 
Bendix is now heavily engaged in research 
and development work on systems to steer 
Polaris and other missiles and spacecraft. 
This work involves the study and mecha- 
nization of means for deflecting the rocket 
motor jet by means of liquid and gas 
injection. 


MOVABLE NOZZLES: Proved Bendix sys- 
tem, embodied in the Minuteman 
program. Responding to signals from the 
vehicle’s ‘“‘message center,”’ nozzles move 


to change direction of the thrust, and 
course, of the rocket. Test firings have 
proved this system’s reliability, time after 
time. The Bendix system saves 40% in 
weight compared with previous test sys- 
tems, and has low actuation torque 
requirements. 


Qualified contractors are invited to write for further 
information. Write: Bendix Products Division—Aviation, 
South Bend 20, Indiana. 


Bendix fics South Bend, IND. 
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Missiles and Space Vehicles 


ARCAS/ROBIN--Recent one-an-hour 
firing of 24 rockets has provided the 
greatest amount of continuous strato- 
spheric meteorological data from 16 to 
45 mi recorded to date. 


BAMBI--AFSC is negotiating con- 
tracts for technological research with 
Convair, Space Technology Laboratories 
and Hughes Aircraft. Program is study of 
intercept of missile during boost phase. 


BULLPUP--TGAM-83, trainer version 
of the GAM-83, will be turned over for 
training of F-100 and F-105 jet pilots 
this month. U.S.A.F. and Martin are de- 
veloping GAM-83B, which will carry a 
nuclear warhead. 


DYNA-SOAR=--Goodyear will develop 
main landing gear skids which will look 
like wire brushes mounted on skis. 
Skid's friction will supply only braking 
action for landing. 


DYNA-SOAR=--Boeing Wichita Div. 
wili modify a B-52 to carry vehicle on 
preliminary flights. Aircraft & Missiles 
reported plans for this in November X-15 
story. 


DYNA-SOAR--Boeing will spend $40- 
million with these subcontractors: Chance 
Vought for nose cap; Electro-Mechanical 
Research for test instrumentation sub- 
System; Garrett for hydrogen cooling 
System; Minneapolis-Honeywell for flight 
control electronics; Sundstrand for 
accessory power unit; Thiokol for solid 
acceleration rocket; Thompson Ramo 
Wooldridge for reaction control power 
component; Westinghouse for generator 
and control unit. 


ECHO II--First successful infla- 
tion tests of 135 ft rigidized balloon 
satellite were conducted in same 
dirigible hangar used to test Echo I. 
Satellite is expected to be orbited next 
year as a pasSive communications experi- 
ment. 
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-APSULE 
EXPLORER XI--Switch-over of trans- 
mission from one experiment to another 
at a pre-set time, after a long time 
delay, occurred well within NASA specs. 
Satellite is now transmitting data on 
gamma rays beyond the atmosphere. 


HOUND DOG--Missiles in production 
are now flown away by B-52 from Edwards 
AFB via White Sands Range enroute to 
Eglin AFB. Method allows early shakedown 
flight for systems evaluation, and 
eliminates earlier transporting by 
C-124. 


NERVA--NASA and AEC will negotiate 
a first phase development contract with 
Aerojet General and Westinghouse which 
will include design of the engine. 


POLARIS--Experimental missile, 
successfully fired at Aerojet's Solid 
Rocket Plant, contains 1.5-million mi of 
glass fiber. The one-piece glass casing 
is 14 ft long with a 4.5 ft diam. 


THOR--Air Force has ordered 22 
DM-21 Thor rockets from Douglas for 
Transit, Discoverer, Nimbus, and other 
satellite projects. DM-21 model is 
lighter and has more powerful 165,000 lb 
thrust engine. 


XKD2B-1/Q-12--Supersonic, ex- 
pendable missile target, launched suc- 
cessfully recently at Pt. Mugu, is 
designed to provide realistic training 
and development testing for advanced 
weapons systems. XKD2B-1 simulates the 
speed, altitude and radar appearance of 
enemy aircraft and is capable of level 
flight at altitudes from 5000 to 70,000 
ft at Mach 2. 


Aircraft and ASW 


ARTEMIS--Navy's long-range sub- 
marine detection project will utilize 
high-powered sonar transducer and high 
gain receivers, together with advanced 
data processing equipment. 
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Projects 
AEROSPACE DATA CAPSULE |... continued 


ASW TRAINER--"Wingless Wonder" is 
equipped with electronic equipment like 
that which was installed in P5M aircraft 
backfit program earlier this year. Loral 
Electronic supplied equipment and engi- 
neering assistance. "WW" is said to be 
comparable to a $2-million trainer and 
was constructed without cost to govern- 
ment. 


B-52=--New G and H models will 
shift gunner from the tail to a forward 
position. The tail will have a TV camera 
for observation. 


B-52--U.S.A.F. checks have re- 
vealed weakness in wings; they blame new 
flight training requirements imposed on 
B-52. Wing structure will have to be 
modified. Program will take more than 
two years and cost $225-million, about 
the price of 28 new B-52's. 


B-70--Crew compartment tests are 
being conducted in N.A.A.'s Aerospace 
Lab. Internal pressures of up to 21 psi 
will be applied to compartment. 


BELL D-250 & HILLER 1100--Winners 
of the Army Light Observation Helicopter 
design competition will be a single 
rotor, four=place helicopter capable of 
carrying a 400 lb payload in addition to 
pilot and fuel, with a speed of 110 
knots. 


BOEING 727--Autopilot system to be 
built by Sperry. Higher degree of relia- 
bility than accustomed expected from 
system. 


BOEING VERTOL 107--Sweden has or- 
dered the 107 for the Navy and Air 
Force. Plans call for eventual use by 
all three services. 


CANADAIR 44--Function and relia- 
bility testing of swing-tail air 
freighter complete. Deliveries will be 
made soon to U.S. cargo airlines. 
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CONVAIR 540--New trend in Aero- 
space Ground Equipment (AGE) is to take 
it with you. 540's are being equipped to 
be completely independent of ground sup- 
port. "Stinger" auxiliary power system 
provides pneumatic and electrical power 
for engine warmup and starting, ground 
air conditioning or heating in cabin, 
ground checkout of electrical systems 
and other support needs. Tail cone 
("stinger" area) is depressurized and an 
AiResearch gas turbine installed along 
with ducting and other equipment. 


CONVAIR 990--Flight up to Mach .97 
at altitude of 22,500 to prove design 
changes after flutter problems in out- 
board pods. Normal operation speed 
claimed as Mach .91l. 


DASH--Drone Antisubmarine Helicop- 
ter equipped destroyer will have long- 
range striking capability. Recent tests 
at sea have proved feasibility of the 
DASH weapon system concept. 


GULFSTREAM--Two Grumman Gulf- 
streams being modified as aerial labora- 
tories for the FAA for performance test- 
ing of various airways navigational 
Systems and airborne equipment. 


H-43B HUSKIE--U.S.A.F. claimed a 
new altitude record of 25,814 ft for 
helicopters carrying 2204 lb, breaking 
previous Russian record. 


SATIN--(SAGE Air Traffic Integra- 
tion) Experimental air traffic control 
System being designed by Mitre Corp for 
FAA. 


SIKORSKY HSS-2--First carrier 
suitability trials successfully com- 
pleted. Navy pilots flew HSS-2 for two 
speed records; 174.9 mph over a 62 mi 
course and 192.9 mph over a 3=-kilometer 
straight-away. 


V/STOL--Studies at GE of a lift- 
fan powered Vertical/Short Take-off and 
Land aircraft place lift-fan in each 
wing and twe J85 jet engines in the 
fuselage. GE estimates first flight test 
could be made in 1963. 
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AEROBEE-HI nose cone oper- 
ates similar to the Venus-fly trap. 
Designed to catch anything from 
floating particles to high-speed 
micrometeorites, leaves opened 
at 40 mi height. Rocket carried 
Aerojet equipment to 105 mi 
where leaves retracted and nose 
cone sealed itself. Space dust 
snaring equipment consists of 
boxes containing electron micro- 
scope screens and plastic mate- 
rial, 3 x 2 in., in triple layers on 
leaves. AF Cambridge Research 
Lab is examining payload. 


OAO (Orbiting Astronomical Ob- 
servatory) prototype will be tested 
in Grumman Space Simulation Sys- 
tem which Chicago Bridge & Iron 
expects to complete by Dec. System 
is capable of simulating 150 mi 
high environment. 
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SATURN S-IV airlift on top of C-133 transport is 
under study by NASA. Douglas proposal calls for 
attaching lightweight fairings to front and rear of S-IV 
to reduce drag. Windtunnel testing of the piggyback 
technique has indicated its practicability. 


os 


AEROSPACE DATA CAPSULE | .. . continued | 


SAAB 105 armament alternatives: 1. Two 12.7 mm 


guns in pods (200 rounds/gun) 2. Twelve 13.5 cm 
rockets 3. Six 120 kg bombs 4. Two 250 kg bombs 
5. Two air-to-surface missiles. 


POLARIS Mark 1 inertial guidance system is smallest 
in use in U. S. ballistic missiles. GE’s Ordnance Dept. 
has received more than $120-million over a four- 
year period for system. 


POLARIS heat-resistant insulator 


is X-rayed for flaws. Insulator pro- 
tects motor case during last few sec- 
onds of firing. B. F. Goodrich is 
also making Minuteman insulators. 


TITAN I silo launch at Vandenburg 
shown in artist’s concept. Acoustic 
vibrations were damped by attach- 
ing three-ft thick fiberglass acoustic 
liner to steel walls of launch duct 
and lining twin exhaust ducts. 
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Save WITH STAINLESS STEEL 


BRIGHT, GLEAMING STAINLESS STEEL ADDS THE EXTRA MARK OF 
QUALITY TO JUST ABOUT EVERY TYPE OF PRODUCT YOU CAN THINK 
OF. NOT ONLY IS IT THE MOST DURABLE, CORROSION -RESISTANT 
AND SANITARY METAL AVAILABLE TODAY, IT OFTEN SAVES IN THE 
LONG RUN WHEN YOU CONSIDER ITS EXTENDED SERVICE LIFE AND 
LOW MAINTENANCE. ANY WAY YOU FIGURE, STAINLESS STEEL IS 
YOUR BEST BUY—BOTH IN QUALITY AND SERVICE. 


See YOUR STEEL SERVICE CENTER 


YOUR LOCAL STEEL SERVICE CENTER MAINTAINS COMPLETE STOCKS 
OF STAINLESS IN ALL FORMS. BUYING STAINLESS REGULARLY AS 
YOU USE IT REDUCES YOUR INVENTORY, RESERVES CAPITAL IN- 
VESTMENT AND LOWERS IN-PLANT STORAGE COSTS. YOUR NEAREST 
SERVICE CENTER STEEL SERVICE CENTER IS YOUR BEST ASSURANCE OF QUICK, ON- 
INSTITUTE TIME DELIVERIES TO MEET TIGHT PRODUCTION SCHEDULES. 


specify WieroZold. STAINLESS 
STEEL SHEET & STRIP 


MICROROLD— PIONEER PRECISION -ROLLED, LIGHT GAGE STAINLESS 
STEEL SHEETS-GIVES YOU MORE STAINLESS AREA PER TON OR 
AN EQUIVALENT AREA WITH LIGHTER WEIGHT. ‘‘THINNESS CON- 
TROL”’ IN PRODUCTION MEANS THE DECIMAL THICKNESS IS UNI- 
FORM THROUGHOUT THE LENGTH AND WIDTH. ASK YOUR STEEL 
SERVICE CENTER ABOUT THE MICROROLD STORY. 


WASHINGTON STEEL CORPORATION 
3-H WOODLAND AVENUE WASHINGTON, PA. 
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ROCKET BELT flight successful 
in Bell Aerosystems’ experiment for 
Army Transportation Research 
Command. Man-rocket has twin- 
jet hydrogen peroxide propulsion 
system mounted on fiberglas corset 
custom-fitted to operator. 


Launching track, according to 
French trade paper, “Le Journal 
Du XX Century” and “L’Auto 
Journal,” is being used to launch 
Russian rockets. Ramp 15 mi or 
more in length supposedly swoops 
down one mountain slope and up 
another. If this is true, Russians 
have solved problem of side-gravity 
encountered in early U. S. experi- 
ments. 


SEGMENTED SOLID ROCKE 
fired by Aerojet-General developed 
160,000 lb thrust. 65 in. diam 
motor segments are shown in cyl- 
indrical hold-down harness. 100 
in. diam full-scale motor will be 
tested later this year. 
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Laminar flow control system 
(Northrop) will be tested on a clean 
wing. The two engines powering 
the WB-66D weather reconnais- 
sance aircraft used as a test vehicle 
will be moved Caravelle fashion to 
the aft fuselage. 


Venus radar bounce experiments 
by JPL shows astronomical unit AU 
to be 92,956,000 plus or minus 
1000 mi reducing previous margin 
of error by 50,000 mi. 


Magnetic field fluctuation being 
studied at Sylvania’s Applied Re- 
search Lab, may provide insight 
into causes of violent electrical 
storms. 


FLEX WING successfully flown in 
100 hp prototype. Flying and ap- 
plication engineering being done by 
Ryan for Army Transportation Re- 
search Command. First stage 
booster recovery using flex wing 
being studied for NASA. 


Sea water conversion plant will 
be built by Rocketdyne near Ox- 
nard, Cal. Pilot plant will produce 
from 15,000 to 20,000 gal of fresh 
water daily. 


Prolonged space flights’ effect 
on man’s brain will be studied at 
UCLA Space Biology Lab under 
A.F. grant. 


PSULE 


Sun-powered laser would permit 
use of direct sunlight to power space 
communications system. American 
Optical has started development of 
laser and expects that it would pro- 
vide 10 times the beam intensity of 
light on earth than could be pro- 
vided by direct reflection of the sun. 


Underground waveguide com- 
munications could be only reliable 
means in the event of nuclear at- 
tack. General Telephone & Elec- 
tronics’ concept would make use of 
natural waveguides in the various 
layers of wet and dry rock below 
the earth’s soil crust. 


AIR TRAILER concept for carry- 
ing large missile stages designed by 
Ling-Temco Electronics. Model has 
a 160 ft length and 210 ft wing- 
span which could carry loads with 
24 ft diam, 90 ft long, 50 T weight. 


Controllable thrust solid propel- 
lant rocket motor has been success- 
fully tested by Amcel Propulsion. 
Under company sponsored develop- 
ment, experimental motor demon- 
strated 4 to 1 throttling ratio. Per- 
formance thus far has been main- 
tained &t 93 per cent theoretical 
value. 


Aviation electrical system capa- 
ble of operating at temp from 
—65° F to 600° F has been de- 
signed by General Electric. The 
Hotelec system is the forerunner of 
those which will be used in ultra- 
sonic aircraft or space vehicles. 

Tech Advances cont’d next page 
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INFLATABLE SPACE STATION 
could be boosted into orbit in a 
package. 30 ft expandable station 
could be inflated into shape to per- 
mit one or more persons to live 
and work inside the tube for an ex- 
tended period. Goodyear Aircraft 
is building a similar 24 ft diam 
station for NASA tests. 


Telemetry system allows reduc- 
tion in transmitter power required 
to send accurate radiation measure- 
ment signals from space. 12 lb 
package includes seven lb of bat- 
teries. Space Electronics Corp.’s 
system will fly in Blue Scout Junior 
research rocket later this year. 
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SOLAR GENERATOR for space 
vehicles, developed by United Air- 
craft’s Hamilton Standard Div., is 
said to supply ten times as many 
watts per lb of generator weight as 
any existing system. Unit has no 
moving parts. Small aluminum re- 
flectors and thermocouples collect 
the sun’s energy and convert it 
directly into electricity. 
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Daylight photography of mis- 
siles, satellites and planets possible 
with giant Facet-Eye Camera Sys- 
tem which was basically conceived 
for the purpose of tracking missiles, 
satellites and other space-bound ob- 
jects at extreme distances and in 
any kind of light. 


a 


SPACE-FLIGHT test chamber, 
shown in artist’s conception, will 
simulate environmental conditions 
for astronaut training and equip- 
ment testing. Designed and built 
by Vacudyne for the Bio-Astronau- 
tics section of Boeing. 


Liquid oxygen converter, de- 
signed for space flight, is capable 
of operation under zero gravity 
conditions. Report (PB 171 554) 
available from OTS, U. S. Dept. 
of Commerce, Washington 25, 
D.C. $1.75. 


HELICOPTER pilot 
consists of a fully operational one- 
man helicopter mounted on a mo- 


self - trainer 


bile GEM. Del Mar Engineering 
is testing an automatic flight in- 
strumentation package that converts 
the basic Whirlymite to a drone. 


Undersea radiation measuring 
device, called DUNC, Deep Under- 
Water Nuclear Counting, is so sensi- 
tive that it can detect one atom of 
radium in a billion billion molecules 
of water. 


Stepped air bearings developed 
by Boeing will be licensed to in- 
terested companies for possible use 
in machine tool and other high 
speed rotating devices. 


PRODUCTION 


PRODUCTION SPEEDUP 


with 
audio-visual aids has undergone 
tests at General Dynamics and 
shown 40 per cent gain in produc- 
tion time over multiple-station line- 
flow operation. Operator observes 
slides on eye-level screen while lis- 
tening through ear phones to de- 
tailed description of assembly 
steps. 


Hydraulic jig setters in use at 
Lockheed reduce fixture setting time 
by 80 per cent in some cases. Spe- 
cial Products Sales unit of Cali- 
fornia Div. is marketing device. 


Liquid lathe jetting fluid un- 
der thousand of pounds pressure 
found safe in removing solid pro- 
pellant materials from engine cas- 
ing. Machine developed and manu- 
factured by Abrasi-Jet Machine 
Tool Corp. from NAVAN Div. of 
N.A.A. 
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Small Business’ Share 

Army Ordnance Missile Com- 
mand will send a team of 10 pro- 
curement experts out for on-site 
program reviews in an effort to 
channel more dollars to small busi- 
ness. AOMC hopes to obligate 95 
per cent of its expected year-end 
parts and equipment for missiles 
awards by mid-year. In addition 
to placing $15-million with small 
business in the last half of 1961, 
AOMC is aiming at placing $60- 
million with small business in FY 
62. 

President Kennedy hopes for a 
ten per cent, or $344-million, in- 
crease for FY 62 of defense con- 
tract dollars awarded to small busi- 
ness firms. 


Air Force Procurement 
The Procurement Policy De- 
velopment Branch wants to know 
what USAF procurement methods 
should be five or ten years from 
now. Its basic objective is to mod- 
ernize USAF procurement regard- 
less of changes that might have to 
be made in procurement concepts, 
statutory authority, organizational 
structure or dept. rules and regula- 
tions. Private comments are so- 
licited. Send your ideas to AFMPP- 
PR-4, Hq USAF, Washington 25. 


Business Moves 

FMC (Food Machinery and 
Chemical) Corp. will build a hy- 
drogen peroxide plant in West Vir- 
ginia. 

Astro-Science Corp. has bought 
American Electronics’ El Monte, 
Cal., Ground Support Div. New unit 
will be known as Astro-Systems, 
Inc. 

B. F. Goodrich Aviation Prod- 
ucts has established complete engi- 
neering and production facilities for 
filament-wound structures. 

British Aircraft Corp. (U.S.A.) 
formed to promote sales of aircraft 
and guided weapons in U. S. Head- 
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quarters will be in Arlington, Va. 
BAC was formed last year by Bris- 
tol Aeroplane, English Electric and 
Vickers. 

General Precision, Inc., has es- 
tablished an Air Traffic Control 
Dept. at Tarrytown, N. Y., to man- 
age air traffic control programs of 
its four divisions. 


Contracts 

General Electric — $13-million 
for Atlas base equipment; $6-mil- 
lion for OAO control system; $4.5- 
million for Polaris guidance; $3.8- 
million for 20 mm Vulcan guns 
for F-104G; and $36-million for 
Navy’s AN/SPS-30 shipboard 
height finding radar. 

Sperry Gyroscope—$33.4-mil- 
lion for Terrier guidance and $11.5- 
million to Sperry Utah during re- 
cent months for repair parts for 
Sergeant. 

Bendix Corp. — $12-million to 
equip NATO aircraft with advanced 
navigation systems; $1.79-million 
for Army airborne missile measur- 
ing equipment; and $670,000 from 
Navy to initiate system engineering 
on Advent shipboard terminal. 

Lycoming Div., Avco Corp.— 
$18-million in new turbine con- 
tracts for Iroquois, Chinook and 
Mohawk engines. 

Bath Iron Works Corp.—$58- 
million for three missile frigates. 

Huyck Systems Corp.—$750,- 
000 from Lockheed for Doppler/ 
Air Mass Navigational Computer 
for P3V-1. 

General Telephone & Electron- 
ics—$1.2-million for ground sta- 
tions brings Sylvania Advent awards 
to $3.6-million. 

Philco Corp. — $35.8-million 
from AF for continued develop- 
ment of command and control sub- 
systems. 

Vertol Div. Boeing—$29 1,000 
for further development of Vertol 
76 tilt wing VTOL aircraft. 
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Western Electric Co. — $2.28- 
million for components for Nike 
Hercules system; $7.05-million for 
Nike Zeus system; and $19-million 
for Universal Integrated Communi- 
cations System (UNICOM). 

Raytheon Co. — $2,025,700 
from Army for Hawk ground equip- 
ment. 

Garrett Corp.—$1.3-million for 
engine starters for AF Hound Dog 
and $5.2-million from Navy for 
aircraft gas turbine compressors. 

Collins Radio Co.—$3,226,000 
for data transmission equipment for 
SAC world-wide system, $1.5-mil- 
lion from Navy for F4H-1, A3J 
and A2F CNI systems; $640,679 
for ground equipment; and $3.3- 
million for airborne distance meas- 
uring equipment (DME). 

RCA — $3.25 - million from 
NASA for Project Relay satellite. 

Fairchild Stratos Corp. — $7,- 
875,000 for AN/USD-5 (XE-2) 
version of SD-5 drone. 

Hughes Aircraft Co.—$9.37- 
million raises dollar volume in Po- 
laris program to approximately $30- 
million, mostly for missile guidance. 

Texas Instruments, Inc. — $1- 
million from Navy for AN/APS-88 
radar for carrier-based planes. 

Guidance Technology Inc.— 
$1.9-million from Navy for ground 
control bomb directing system for 
light jet attack aircraft. 

Minneapolis - Honeywell — $7- 
million from Convair for Atlas F 
ground equipment. 

Aerojet-General—$4.8 million 
for work on Saturn static test fa- 
cility at Marshall Center. 

Douglas Aircraft — $1 1.6-mil- 
lion for Genie replacement motors 
and other equipment. 

Kolilsman Instrument — $2.8- 
million for celestial guidance ground 
equipment. 

North American Aviation— 
$21-million for Ship’s Inertial Navi- 
gation Systems for Polaris subs. 
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=) Operator controls speed of wire right at gun 2. Wire drive built into 
fu a. No plumbing—MiGet is air cooled 4. Convenient right or left 
hand operation 5. Highly portable—50 feet of cable and hose pro- 
Wided 6. Arc voltage control located on CAV power source. 


DO HI-SPEED AIRCOMATIC WELDING ANYWHERE-SQQH 
with new MiGet UNIT PACKAGE! (no separate control needed ) only 


Airco now gives you the simplest, lowest price gas-shielded 

metal-are welding package in the industry — 

(1) Hi-speed highly portable MIGet welding gun, with 
handy knob to adjust wire feed speed; model AH20-E. 

(2) New Aircomatic MIGet CAV power source, with con- 
trol to adjust arc voltage. 

The new MIGet UNIT PACKAGE enables you to make 

numerous short-length welds...at a remarkably low cost. 

You can work up to 50 feet from the power source, on any- 

thing from radar antennas to crawl-in tunnels. 

You can weld mild steel with Dip Transfer using COs or 
AG25; aluminum with Spray Transfer or Dip Transfer using 
argon; stainless steel with Dip Transfer using AG1. 

The MiGet gun connects directly to the power source. It 
weighs only 2% pounds. Handles .030” and %,4” aluminum 
wires, and .030”, .035” and .045” hard wires. It is rated at 
200 amperes 100% duty cycle. 

The power source, in which the “welding current takes care 
of itself,” is a single phase, DC rectifier, CAV type, rated at 


wg gulag 60% duty cycle. Reactance for Dip Transfer is 
uilt in. 


Here is Aircomatic-quality gas shielded metal arc welding 
at an unmatched low price of $995!* 

Airco — and only Airco — makes everything you need for any 
kind of welding. Call your nearest Airco office or Author- 
ized Airco Distributor. Look in your Classified Telephone 
Directory under “Welding Equipment and Supplies” for 
your nearest Airco representative. 


*Zone | price. Zone I! price—$1015.00 


AIR REDUCTION 
® SALES COMPANY 


A division of Air Reduction Company, Incorporated 
150 East 42nd Street, New York 17, N. Y. 
More than 700 Authorized Airco Distributors Coast to Coast 


On the west coast—Air Reduction Pacific Co., Internationally—Airco Co. Int’l.. In Canada—Air Reduction Canada Ltd. « All divisions or subsidiaries of Air Reduction Co., inc. 
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New Markets 
For Safety Devices 


The impact of 12 fatal aircraft 
accidents in 1960 will open the 
door for drastic changes in equip- 
ment and operations among air- 
lines. About 160 new projects were 
initiated in this area during 1960. 
New ideas for aviation safety will 
soon find an even more-receptive 
market. 

Important gap areas are pin- 
pointed in the recent 11th Annual 
Survey of the Cornell-Guggenheim 
Aviation Safety Center. They are: 

(1) Air Traffic Control: In- 
creased numbers and speeds of air- 
craft have already outstripped pro- 
vision for advanced equipment. 

(2) Occupant Protection: Air- 
lines have a responsibility to in- 
crease protection despite public 
willingness to take risks. 

(3) Airport Limitations: About 
92 per cent of airline airports have 
inadequate fire protection; 70 per 
cent have no approach lights; 58 
per cent have no control towers. 

(4) Approach & Landing: Forty 
per cent of all fatal accidents occur 
just short of the runway threshold. 

(5) Monitoring Systems: Elec- 
tronic devices are needed to show 
ground personnel and pilot when an 
aircraft is deviating from flight plan 
beyond safe limits. 

(6) Collision Avoidance: A 
warning device of only 10-mi-range 
would have eliminated 90 per cent 
of all accidents in 1960. 

(7) Fire Crash Protection: No 
transport is equipped with life-sav- 
ing systems for crash landing fires. 

(8) Component Reliability: En- 
gineers point out that quality con- 
trol, and reliability planning could 
stop many aircraft and missile fail- 
ures. 


<——- Circle 10 on Inquiry Card 
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Ten Year Forecast For 
Inner Space Spending 


Navy has charted a ten-year 
course for exploring the ocean 
depths that will result in $900 mil- 
lion of spending. Called TENOC 
61 (Ten Year Program in Ocean- 
ography) the program calls for ex- 
ploration of nine major fields in the 
ocean-deep, sometimes called “inner 
space.” 

(1) Oceanographic Surveys $128 
million. Objective is to accurately 
map the ocean floor. A ten-fold in- 
crease in basic data collection will 
be sought. 

(2) Forecasting $18 million. Ob- 
jective is to have by 1965 a system 
for predicting ocean currents, sea 
ice, etc. One phase of the program 
is called ASWEPS Antisubmarine 
Warfare Environment Prediction 
System. 

(3) Information Dissemination 
$12 million. 

(4) Military Oceanography $245 
million. Object is to get acoustical, 
magnetic, and gravity information 
for better underwater detection sys- 
tems. 

(5) Ships $229 million. Navy 
now has 13 survey ships, 20 mis- 
cellaneous craft, and uses 30 civil- 
ian ships part time. Thirty-five spe- 
cial oceanographic ships are 
planned. 

(6) Instruments $46 million. Spe- 
cific requirements are improved 
sensors, cable and _ connectors, 
monitors and recorders, and tel- 
emetry. 

(7) Facilities $18 million. 

(8) Basic Research $210 mil- 
lion. Most of this money will go to 
universities. 

(9) Recruitment and Training 
(no funds specified). 


Market Planning—cont’d next page 
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DEFENSE EXPENDITURES 
AND NEW ORDERS 
3 Months’ Moving Average Index 


AIRCRAFT 


EXPENDITURES 
Gum NEW ORDERS 


Aircroft & Missiles index - 
Base 1957=100 


Aircraft includes air-frames, engines armament, elec- 
tronics, and other government furnished equipment. Also 
included: special tools, test equipment, and ground 
handling equipment. 


MISSILES 


Aircraft & Missiles index- 
. Base 1957 = 100 


Missiles graph includes complete missile systems—arma- 
ment, launching, guidance, control, boosters, sustainers, 
propellants, special tools, and ground handling equip- 
ment. 


ELECTRONICS & 
COMMUNICATIONS 


Aircrott & Missiles index - 
Bose 19572100 


1959 1960 


Electronics and communications graph is related to the 
following equipment: radar, electromagnetic equipment, 
computers, radiation airs, countermeasure, radiac and 
infrared, meterological equipment, sonar, transmission 
or reception units, noise and interference detection de- 
vices, test equipment, spares, and related component 
equipment. 
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A REPRINT 
of this article can be obtained by 
writing on company letterhead to 
The Editor, AIRCRAFT & MISSILES, 
Chestnut & 56th Sts., Phila. 39, Pa. 


_. continued 


Who's Buying What In 1962? 


After a great deal of revising and re- 
revising the aero-space spending patterns for fiscal 
1962 are firming. The following table gives a 
detailed procurement breakout for the military 
and civilian agencies. A separate table gives 
major category figures for Air Force Research & 
Development, Test & Evaluation; this latter re- 
quest has not yet been approved by the Congress. 

Major changes between the Eisenhower 
and Kennedy budgets are: (1) Increased spending 
for NASA, man-in-space gets a great deal of the 
new funds; (2) Increased spending for AF big 
bombers; (3) Termination of the nuclear aircraft. 

Developments to watch in the aerospace 
market are: The determination of the new ad- 
ministration to meet the Russians’ challenge of 


AIR FORCE 


placing a man on the Moon in this decade; and 
the appointment of a new Chief-of-Staff to the 
Air Force. 

What will these two events do to the mar- 
ket? The first could result in an increase of $20 
to $40 billion worth of expenditures in the next 
ten years. If this program goes to fruition it will 
throw just about every forecast for space spend- 
ing out of balance. The second, the appointment 
of General LeMay as AF Chief of Staff, could 
give new vigor and longevity to the aircraft mar- 
ket. LeMay is an avowed Big-Bomber-Man. He 
has never been eager about big spending pro- 
grams for the silo-housed ballistic missiles. He 
has been reported as stating that he places mis- 
siles last on his list of things that Air Force needs. 


NAVY Amount 
"d) issiles) 
$3.5 billion aircraft $1.6 billion (aircraft ETRE CSETY cane ‘at 
$2.8 billion missiles $606 million (missiles) Raytheon.............. Hawk. aria | 
a $27 million (missiles Marines) a nee seeees $ 93.0 
AIRCRAFT (Millions) AIRCRAFT No. Planes Convair. Bm i" $18 ; 
Boei pn 5 ; 5 ie ; oF-3... 4 Emerson Electric. . .. Honest John : 
Boeing. B-52 . os - ae. hel c =. ms Western Electric.......Nike Hercules (AGE) $ 78.0 
Convair. B08 ft : Grumman _A2F-1.. 24 Nord............. .-Entac...... $ 9.8 
Boeing. + : Ad (fan version Chance Vought... . F8U-2N 7: 
Lockheed -40 ‘ . Kaman HU2K-1 48 s ry ” 
Lockheed. RC-130... $ 7.4 Sikorsky. . HUS-1.. 70 RAGA POECH. UR + 
Northrop T-38.. $129.0 Sikorsky. . HSS-2 42 Kennedy Request (May) 
NAA... B-70 $218.0 Lockheed .... P3V-1. 36 a: 
NAA...... ,. ees $ 50.3 Lockheed C-140 ? Support of NASA plant... $ 89,110,000 
Republic.........F-105 D $370.0 McDonnell F4H-1 88 Research grants and contracts. . 7,600,000 
Republic — ee Douglas A4D-2N ? Life sciences............. 20,620,000 
Modification................. $672.0 Douglas A4D-5 180 Sounding -.... Bee 
(B-52, $230 million; F-105, $50 million; B-88, $18.5 million NAA. A3J ? Scientific satellites... . 700, 
. NAA T39 10 Lunar and planetary exploration ad 159 , 899 , 000 
GOS CURES TENT. ...--- ae. Boeing-Vertol HRB 14 Meteorological satellites. . 50, 200.000 
} on anes “eh een iy 3 46 Communication satellites.............. 94,600,000 
Industria! Facilites . $23 oo ee 160,000,000 
? es Launch vehicle technology. . os 27,000 ,000 
Test Engines, etc... $ 15.8 Launch operations development. . 1,500,000 
MISSILE Spares... $421.0 Spacecraft technology............. 10,360,000 
Convair Atlas $202 industrial Facilities $ 5.0 Solid propulsion... . . . 3,100,000 
($3.8 billion thru 62 Modernization. . . $ 50.0 Liquid propulsion. . 93,020,000 
Martin Titan _ $1,100 DASH. . $ 8.7 Electric propulsion. 6,800, 000 
($4.2 billion“thru "€4 Nuclear systems technology . . 5 oe 
Martin Bulipup................. $ 26.7 Amount ee: 3,675,000 
Boeing Minuteman tm se ta MISSILES Millions Deka. sss 
( -1 billion thru eee 
Raytheon Sparrow 111 $ 37.8 entaur. 
+ opr ace ae a Phica ener 1S... > RR Tracking and data a acquisition 778. 680.000 
NAA HoundDog _air bor: meprees 41. Convair. . .... Terrier. . ? 
i aree $ Convair. . ... Tartar Par Nova............-- 48 , 500,000 
Bendix .. Talos. . 36.8 on Gan emm On 
Amount Martin _.Bullpup $ 26.2 , EP a ere $1,295, 539,000 
AIRCRAFT MISSILE (Millions) — Vought — 1 $ 6 : 
oodyear ubroc " 
2 om. Projects ($100 million ultimate expenditure AIR FORCE R&D, T&E REQUEST 
ea on sw srenvies Lockheed Polaris $300+ Fiscal 1962 
ICBM Support. . $180 ; i 
Astronautics $ 4.8 $1.93 billion : 
Modifications $ 25 : Te Million 
to-Sareieo Supper’. $ 22.8 Industrial Facilities $ 1.0 $ 406. 5 
Component Improvement $ 4.0 Air Detonse Syotemis.- 200-0 $ 217.4 
Industrial Facilities $ 14.0 Tactical ) ae ‘ : Ba 
ARMY Support ontro ystems. . 
cub aoe ee 9.1 
NI ° 9 hilli $211 million aircraft Operational Support... . : ns 
Note: AF plans to use $1.12 billion of $551 million missiles Advanced Development: a oes 
s ue Pac enersgcc cee eesdoerseeree . 
its procurement funds for R&D, T&E Amount Subsystems & RG osu ciocaunes $ 10.0 
follows: (1) Atl $73.5 illi AIRCRAFT No. Planes Millions Test Instruments................... $ 16.7 
as follows: ( as “ © milion, Bosing-Vertol Chinook 24 $ 35.4 MN oa darn faieh ce taee + 263 $ 112.8 
2) Minuteman $377 million & Bel Iriquois 242 $ 67.6 Applied Research.....................-- ° 
( ) e gs - » (3) Ti Beocih Seminole 14 $ 1.8 Basic Research... abies ae’ duae-eslew $ 52.5 
tan $356.4 million, (4) B-70 $218 mil- de Havilland —— 48 7S Command Operations...................... $ 450.0 
. 2113 Grumman ohaw 48 42.8 - a 
lion, (5) C-141 $98 million. Spares... 5S $ 33.2 RRS Rie core ee or _ $1,931.9 
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It’s either one or the other. You 
are a senior engineer experi- 
enced in Design, Test, Research 
or Product Development and you 
are going up with a company 
that offers opportunity to ex- 
press your abilities in the form 
of original ideas. 


ae 
loa 


Or you are going down, losing 
ground with a company that is 
failing to progress with tech- 
nological advancements, or re- 
stricts you to routine assign- 
ments. 


If you are caught up in the latter 
situation and would like to join 
a truly dynamic company —a 
company capable of setting the 
pace in a fast-moving industry — 
get the facts about Boeing- 
Wichita today: 


aS eater eke 


Assignments available in STRUC- 
TURAL DESIGN AND DYNAMICS, 
STRESS ANALYSIS, AERODY- 
NAMICS, AUTOMATIC CONTROLS, 
ELECTRICAL AND ELECTRONICS, 
ACOUSTICS, AIR CONDITIONING, 
SYSTEMS DESIGN AND FLIGHT 
TEST. Positions in these areas 
offer excellent professional 
growth opportunities for men 
who are going up. 


If you are qualified by education 
and experience and would like to 
know more about specific assign- 


ra , ments and about living condi- 
4 tions in Wichita, write in confi- 
% dence to Mr. Melvin Vobach, 
Ms 7 Dept. 0B7, Boeing Airplane Com- 


pany, Wichita 1, Kansas. Equal 
job opportunities to all qualified 
applicants. 


BSOLEING / WICHITA 
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VICTOR “CLEAN” REGULATORS 


Control gases safely and accurately to 10,000 psig. 


Victor high pressure gas regulators are cleaned, assem- 
bled, tested and packaged under carefully controlled 
conditions to insure maximum product reliability. 
Cleaning is performed to Victor standard or to cus- 
tomer specifications in a room approved by industry 


GD700 SERIES 
GAS-0-DOME REGULATORS 


GD40, GD90, GD100, GD200 SERIES 


Bronze or stainless steel GAS-0-DOME REGULATORS 
Pilot operated—iow torque 

Inlet to 10,000 psig. Bronze or stainless steel 
Outlet to 10,000 psig. Remote or integral controlled 
Flows to 250 scfm. Inlet to 6,000 psig. 

Panel Mounting Outlet to 6,000 psig. 


Flows to 80,000 scfm. 
Panel mounting if desired. 


and military agencies. Regulators shown here are 
typical of the available models covering a range of 
pressures to 10,000 psig. and capacities of 80,000 scfm. 
at —67° F. to +250° F. Write for Regulator Inquiry 
Form 361B and regulator bulletins. 


LR SERIES LOADER REGULATORS 


BPR SERIES BACK PRESSURE GD60 AND GD80 SERIES 


GAS-0-DOME REGULATORS 


Bronze or stainless steel 
Remote or integral controlled 
iniet to 10,000 psig. 

Outlet to 10,000 psig. 

Flows to 2,000 scfm. 

Panel mounting if desired. 


wy 


Bronze or stainless steel 
Inlet to 10,000 psig. 
Outlet to 10,000 psig. 
Flows to 10 scfm. 
Low operating torque: 
40 inch Ibs. at 7,000 psig. 
60 inch Ibs. at 10,000 psig. 
Panel mounting. 


ViIcCIOR EQUIPMENI COMPANY 


844 Folsom St., San Francisco 7 + 3821 Santa Fe Avenue, Los Angeles 58 


1145 E. 76th St., Chicago 19 
J. C. Menzies & Co., Wholly-Owned Subsidiary 


Mfrs. of high pressure and 

large volume gas regulators; 

welding & cutting equipment; 
hardfacing rods; blasting nozzles; 
cobalt & tungsten castings; straight-line 
and shape cutting machines; roller 
and idler rebuilding machines. 
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CORPORATE co- oP 


Thiokol Chemical Corp. and 
French Société d’Etude de la Pro- 
pulsion par Reaction have com- 
pleted sales agency arrangements in 
their respective territories in the 
field of solid rocket engines. Agree- 
ment also calls for exchange of re- 
lated technical information. 

Grumman Aircraft Engineering 
Corp. and Brequet in France have 
agreed ta an exchange of technical 
information, availability of manu- 
facturing facilities, and the sales 
promotion of products. 

Avro Aircraft Ltd. and the In- 
gersoll Kalamazoo Div of Borg- 
warner Corp. will cooperate in 
future Ground Effect Machine pro- 
grams. 

Motorola, Inc., and General 
Precision, Inc., have formed a team 
to present a new approach to air 
traffic control communications. Sys- 
tem provides tie-in of automatic 
communications with the new Data 
Processing Central air traffic con- 
trol system undergoing FAA evalu- 
ation and initial implementation. 

Mutual support agreement in 
engineering and marketing of auto- 
mated control systems and processes 
announced by Allis-Chalmers, Con- 
solidated Systems Corp., and IBM. 
A typical integrated system will 
utilize A-C’s basic instrument equip- 
ment, Consolidated Systems’ special 
instrumentation and IBM’s data 
processing equipment. 


DIRECTORATE 


Five internationally-famed sci- 
entists will assist the Douglas Air- 
craft Co. in planning the basic and 
applied research programs vital to 
the development of its space, mis- 
siles and aircraft systems of the 
future. The scientists will serve as 
consultants in selecting long-term 
research goals and the type of fa- 
cilities, equipment and personnel 
needed to achieve these targets. 
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TREE SHAKERS 


$119-million harvest has re- 
sulted from first full quarter’s op- 
eration of Project “Money Tree,” 
the Air Force Logistics Command’s 
plan to get the most for their money. 
Command officials indicated that 
significant savings were reported in 
almost every management area. 
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SPACE INSURANCE 


NASA is seeking authority to 
insure space contractors against 
catastrophe during work on super 
rocket boosters. They asked Con- 
gress for authority to insure firms 
up to $500-million in high risk 
work. The military and AEC al- 
ready have this insurance authority. 


j AANAGEN iENT i QUOT > a IIRL ASSERTS ELOI DT ET ERS EL IOI ED as SEP TELE | 


| Roswell L. Gilpatric, Dep. Sec. 
I Defense at AIA conference; “. . . 
jin 1951, over 87 per cent of our 
procurement was through fixed-price 
icontracts. . . . Now I find that cost- 
}reimbursement contracts account 
}for almost 43 per cent of our pro- 
| curement. . The basic reason 
l for this trend, of course, is the 
| changing character of the Defense 
} program.” 
Dr. L. S. Sheingold, Dir. Syl- 
ivania’s Applied Research Lab and 
}U.S.A.F. Chief Scientist-Designate; 
i“... scientific knowledge necessary 
| for making the right decisions is 
| somewhat less than adequate at 
| the top decision-making levels.” He 
| pointed out the present industrial 
imovement toward management 
\ training. 
Robert S. Stevenson, Pres. Allis- 
| Chalmers; “If Congress would come 
ithrough with a piece of really posi- 
tive depreciation allowance legisla- 
ition, the machinery industry should 
‘not only improve along with gen- 
jeral business, but would become 
j}a major force in the economy’s ad- 
ivance.” 
' Joseph V. Charyk, A.F. Under 
iSec., criticized what he termed 
“technical irresponsibility” on the 
|part of some suppliers of defense 
| material and their attempts to ob- 
| tain contracts through “highly Spec- 
ulative” concepts. “Sometimes ac- 
|complishment seems to be measured 
jby the size of the contracts, rather 
j than by the efficiency with which 
ithe job is executed.” 
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Dr. Raymond J. Nelson, Dir.} 
Case Institute of Technology’s Com- 
puting Center, speaking of the} 
computer’s present uses, “The con- 
quering of space, the dealing with 
complicated business management} 
problems and the understanding of | 
intelligence behavior in animals} 
and human beings would hardly be} 
possible without high speed com- | ; 
puting equipment.” 

Welcome W. Bender, Dir. Mar-/ 
tin’s Research Institute for Ad-} 
vanced Study; “Although all seg- 
ments of the U. S. economy benefit | 
from the continuous flow of ideas | 
from pure science, no one seems} 
actively to claim support for the | 
care and nourishment of the step-| 
child. Rarely do economic benefits | 
accrue to the scientists and the in-| 
stitution. . . .” : 

Arthur A. Collins, Pres., Collins } 
Radio Co., “We have more new} 
products under development than} 
at any time in the Company’s his- 
tory. Management is confident that} 
the ultimate results of this program | 
will justify the substantial amounts | 
that have been and will be in- 
vested.” 

Eugene G. Hart, Pres. ened 
tional Research and Development | 
Corp.; “Technology has eliminated | 
the need for much unskilled labor. | 
Much of this labor has to be trained | 
if it is to be employable. The ques- | 
tion confronting industry is whether | 
industry or government will do it. / 
It will cost industry less to do it} 
itself.” é 
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Navigation by sure eye and steady hand 


Ferdinand Magellan successfully steered 
his ships around the world with the aid of 
an “astronomical ring” . . . one of the nav- 
igational wonders of his age. Hung from 
the steady hand of a sure-eyed seaman, 
readings were taken by sighting through 
the rings. Set for the month and day of 
the week, this ingenious device employed 
the sun’s declination to first determine 
latitude, then the hour and finally the 
meridional point of the ship’s position. 

Today, the ‘‘sure eye and steady hand’”’ 


of Arma’s inertial guidance system solves 
the intricate problems posed by navigat- 
ing in space ... keeps space vehicles on 
course by sensing the most minute 
changes from programmed speed and 
direction. And, despite its precise capa- 
bilities, the sensing gyro of the guidance 
system is small enough to be completely 
encompassed within Magellan’s unique 
brass rings. 


AMERICAN BOSCH ARMA CORPORATION 


24 Circle 13 on Inquiry Card 


Arma, developer of the all inertial Atlas 
guidance system, airborne fire-control 
systems, weapons systems for all Navy 
submarines, and pioneer in space re- 
search programs, provides industry and 
the defense establishment with products 
and systems of top reliability and value. 
ARMA, Garden City, New York, a division 
of American Bosch Arma Corporation... 
the future is our business. 
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CHALLENGE AND PRO« 


MAN & MACHINE 
AT MACH 2+ 
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COOPER and REINSCH 
- » one question is basic . . 


Speedy travel was once a luxury for the 
rich, or a thrill for the adventurous. Today 
it is a symbol of, if not the force behind, an 
advanced economic and political community. 

We are on the threshold of a new di- 
mension in manned flight—Mach 3. Mili- 
tary and civilian management alike has an 
eye on the potential of supersonic flight. 
Both segments of the aerospace industry 
are gearing to the challenge of a new set 
of problems and technologies. 


RESS/ Man & Machine at Mach 3+ 


THE COVER STORY 


B-70 has already set the course for the 
solution of some problems. Many problems 
are in an uncharted domain. 

This month’s cover personalities are 
North American materials men, Wayne 
Reinsch and Frank Cooper. They lead off a 
Special Report on Man and Machine at 
Mach 3+ with a penetrating anlysis of 
what B-70 has already given to materials 
technology. 


Materials For Mach 3+ 


@ Which materials and processes can management count on for 1965? 


14.5 million engineering man hours in B-70 show the way. 


@ Nowhere have we asked so much of every pound of structure as in B-70. 


@ Poor materials selection drives weight and costs up, keeps performance down. 


e Non-metallics hold the key to successful seals, insulation, coatings and fluids. 


Non-Metallics by Frank M. Cooper, 


Manned flight at Mach 3 is 
staring us in the face. It will tax 
aerospace technology to the limit. 
We dare not turn our backs to the 
challenge. 

Once the decision to meet the 
challenge has been made, one ques- 
tion becomes basic. “From what 
materials will we make a Mach 3 
airplane?” Designers on the B-70 
have some of the answers. Many 
answers are still to come. Nowhere 
have we ever asked so much from 
every pound of structure. Nowhere 
have we ever asked so much from 
every molecule. Rocket nozzles on 
missiles are subjected 5400°F, but 
for extremely short duration. An 
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Materials Research Specialist, NAA 


airframe like B-70’s will be ex- 
posed to 600°F from aerodynamic 
effects alone, and 1000°F from 
power plant and aerodynamic ef- 
fects combined, for as long as 1500 
hrs. 


Non Metallics—The sustained 
high-temperatures of Mach 3 flight 
cause non-metallics to embrittle, 
crack, and weaken. The B-70 de- 
sign avoids these materials when- 
ever feasible. But, metals are often 
impractical, heavier, and more 
costly to fabricate. 

Where do non-metallics hold 
the advantage? Specifically, which 
non-metallics are best in a given 


Metallics by Wayne A. Reinsch, 
Materials and Process Engineer, NAA 


application? One big area is seals 
and sealants. 

Cabin Sealants—Cabin-pressure 
requirements in B-70 exceed all 
previous demands. Allowable leak 
rate is lower, compartments .e 
larger, operating pressures are 
higher. (See Table I). 

An increase in leak rate of one 
pound of air per minute (0.072 
sq in. hole) requires an increase of 
nearly 100 Ib of refrigeration take- 
off weight. The general rule is that 
every pound of component weight 
increases aircraft gross weight ten 
pounds. This means that every pres- 
surization leak equivalent to one 
pound of air per minute will in- 
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crease B-70 gross weight nearly 
1000 Ib. 


B-70’s crew and _ electronics- 
bay structures (riveted and bolted 
type construction) are sealed by 
putty-type, elastomer sealant com- 
pounds cured in place. Silicone 
RTV (Room Temperature Vulcan- 
izing) sealants are applied to primed 
metal surfaces to form fillet or fay- 
ing surface seals. These sealants 
must remain non porous and flexi- 
ble, and conform to structural de- 
flections for the full service life of 
the air vehicle at temperatures from 
—65 to over 500°F. Sealants from 
the following suppliers are being 
evaluated: Chem Seal, Churchill 
Chemical, Dow Corning, General 
Electric, Minnesota Mining and 
Products Research companies. 

Wire Bundle Sealing—Electrical 
wire bundles which pass through 
pressurized bulkheads are also 


TABLE | 


HOW PRESSURIZATION 
REQUIREMENTS HAVE GROWN 


Cabin Cabin Cabin Leakage 
Test Press Vol Area Allowable 


Ib/in #84 Ib/min 
F-100F 5 134.8 83 4.5 
1-39 8.8 417 380 7.3 
X-15 3.5 1150 160 1.6 
B-52 7.5 1780 830 14.3 
B-70 10.7 935 673 3.3 
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sealed with silicone RTV. The bun- 
dle is bench-potted where it con- 
tacts the bulkhead and then the 
potted slug is sealed to the bulk- 
head. RTV silicone elastomer type 
compounds are used for the ma- 
jority of electrical potting applica- 
tions. 

For applications above 500°F, 
ceramic potting compounds of the 
Englehard Industries CA 9R type, 
are being considered. 

Compartment Seals—Prefabri- 
cated, custom molded elastomer 
seals are used for personnel doors 
which are opened frequently, for 
escape hatches which must open 
easily and quickly, and for escape 
capsules which must seal automati- 
cally. These seals are molded to 
their installed shape. Connecticut 
Hard Rubber, who does the mold- 
ing, uses a material of silicone rub- 
ber on a glass-fabric “carcass.” 


FIG. 1. DOUBLE INFLATION 
tube incorporated in B-70’s seals. 


Sealing contact is made by a 
silicone gum stock nib, extended 
and positively held in sealing posi- 
tion by nitrogen pressure. For fail 
safety, a double inflation tube, simi- 
lar in principle to blow out proof 
tires with one tube relaxed the other 
pressurized, is used. If one tube or 
pressurization system fails, the other 
will function. (See Fig. 1.) 

Because of the amount of flexi- 
bility required of these seals, it is 
expected that they may be replaced 
every 200 flight hours. The service 
period before replacement probably 
will be extended as more data be- 
comes available. 


Engine Compartment Sealants 
—Engine and engine accessory 
compartments in B-70 are partially 
pressurized for ventilation and cool- 
ing. Riveted and bolted structures 
are sealed with putty-type sealant 
compounds in order to maintain 
pressure differentials, to control 
fuel, oil, and hydraulic fluid emer- 
gency leakage, and to confine flame 
in case of fire. Sealed surfaces of 
the engine and engine accessory 
compartment have long-time service 
temperatures of over 800°F, so 
ceramic-type materials are required. 
Materials used in these areas also 
serve as firewall sealants. They must 
not only resist the sustained high 
service temperature, and the ten- 
dency to develop cracks and porosi- 
ty from extreme temperature cy- 
cling and vibration, but also must 
not burn through when directly ex- 
posed to a 2000°F flame for 10 
min. Ceramic sealant types being 
evaluated include CA-9R, Engle- 
hard Industries; Sauereisen, Sauer- 
eisen Chemical; and Pyroceram 
Solderglass, Corning Glass Co. 

Bulb seals of wire-reinforced 
asbestos, supported by knitted In- 
conel and filler, are used in combi- 
nation with leaf spring seals on en- 
gine compartment door where over 
800°F is encountered. Johns-Man- 
ville Co. is developing the seals. 


Bomb Bay and Drag Chute— 
Seals used in the bomb-bay door 
and drag chute compartment are 
bulb-type, custom-molded seals 
fabricated with a knitted Inconel 
core contained by an Inconel mesh 
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fabric tube impregnated with Viton 
elastomer and covered by a layer of 
Teflon. Seals developed by the 
Connecticut Hard Rubber Co., Los 
Angeles Standard Rubber Co. and 
Flexco Inc. are being studied. Max- 
imum service temperatures are over 
500°F. 

The bomb bay is not pressur- 
ized. But, effective door sealing is 
imperative. This same requirement 
applies to many other unpressurized 
compartment doors, even small 
maintenance hatches, which are ex- 
posed to the external airstream. 
Openings are sealed to prevent ex- 
ternal air entering unpressurized 
compartments. At high speed, ex- 
ternal air leaking into a compart- 
ment could develop high tempera- 
tures approaching the high speed 
aerodynamic stagnation tempera- 
ture. Considering the large number 
of doors and hatches distributed 
over the airframe such a tempera- 
ture condition could result in a seri- 
ous increase in the heat load ab- 
sorbed by the air vehicle. 

Gear Door Seals—Some of the 
landing-gear-door seals are of the 
same type as the bomb bay seals. 
Others are gasket type seals of 
asbestos impregnated with unsin- 
tered Teflon being developed by the 
Johns-Manville and  Raybestos 
Manhattan companies for the over 
500°F environment of the landing 
gear doors. The Teflon is used un- 
sintered to provide the low resist- 
ance to compression necessary for 
compliance to the door sealing sur- 
face. 

Aerodynamic Seals—Most aero- 
dynamic seals are of the bomb bay 
door seal type. Other stationary and 
moving aerodynamic seals are of 
the wiper type. They were devel- 
oped by the Connecticut Hard Rub- 
ber Co., and are built up of lami- 
nations of glass fabric cured in sili- 
cone elastomer and covered on the 
rubbing and high temperature sur- 
faces with Teflon. Environmental 
temperatures range to over 550°F. 

Bulb seals, with various cross 
sections, of glass fabric and silicone 
elastomer, hollow or filled with 
knitted Inconel mesh, are used for 
weather seals in over 500°F en- 
vironments. Weather seals are gen- 


Aircraft & Missiles ¢ July 1961 


PRESSURIZED COMPARTMENT for B-70 crew will be tested as a unit 
in 70-ft (useful space) chamber. Materials and systems will be evaluated 
at simulated environments of —90 to 1000°F, and 140,000 ft altitudes. 


erally used outboard of and in addi- 
tion to the other seal types dis- 
cussed. Many are covered with 
Teflon, either for lubrication, or for 
increase in temperature resistance. 
Seals under consideration include 
those from the Connecticut Hard 
Rubber, Los Angeles Standard Rub- 
ber and Kirkhill Rubber companies. 

Aerodynamic Smoothers— 
Smoothness requirements of the 
B-70 allow gaps and projections of 
only a few thousandths inch in 
critical areas. Compounds for fair- 
ing corners and filling cracks in 
structural joints around fasteners, 
etc., must adhere well through tem- 
perature range of —65 to 600°F. In 
addition, the thermal expansion co- 
efficient must be close to that of the 
metal so that the crack filling and 
smoothing material will not project 
at high temperature or recede at 
low temperature in excess of allow- 
able discontinuities. Silicone RTV 
elastomer compounds tested to date 
have excessive thermal expansion 
characteristics. Sprayed metal re- 
quires abrasive blast of the airframe 
surface to obtain adhesion, builds 
up thickness slowly and must be 
finished smooth by grinding. A 
proprietary ceramic composite com- 
pound, Englehard Industries, CA 
9R, which has adequate thermal 
properties and is applied after only 
a solvent wipe of the metal surface 


is currently under evaluation. The 
application process for this com- 
pound does require baking for one 
half hour at 450 to 500°F. 


Electrical Insulation—Extruded 
Teflon, or a combination of ex- 
truded Teflon and glass fiber braid, 
is used for insulating electrical con- 
ductors for extended service at 
maximum temperatures to over 
600°F. 

A proprietary process, by the 
Kingsley Machine Co., for heat 
sealing of identification markings to 
the Teflon insulation is being evalu- 
ated. These markings are perma- 
nent and can be identified after pro- 
longed exposure to 700°F. 

Electrical conduit of extruded 
Nylon tubing is planned for use in 
areas with maximum service tem- 
peratures of 250°F. 

Very small extruded seals of 
silicone elastomer sponge of the 
type manufactured by Hadbar, 
Los Angeles Standard Rubber and 
Haveg, are used for control of cool- 
ing airflow through various elec- 
tronic equipment. Service tempera- 
tures are approximately 250°F. 

Flexible connectors for cabin 
environmental control system ducts 
up to a 10 in. diam are molded of 
glass fabric and silicone elastomer 
by Flexco, California Rubber Prod- 
ucts, and Arrowhead Products com- 
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_ MATERIALS FOR MACH 3...CONTINUED _ 


panies. These connectors are tested 
to 20 psi at 300°F. 

Tires—Because of the very high 
flexing rates combined with high 
impact, shear and tension loading, 
B-70 tires are made of natural rub- 
ber and Nylon. The tires are tube- 
less and are carried in landing gear 
wheel wells cooled to 250°F. De- 
velopment is under way by the B. F. 
Goodrich Co. to provide tires with 
higher temperature resistance in or- 
der to reduce the cooling load. The 
magnitude of the B-70 tire problem 
is immense. Goodyear Tire and 
Rubber Co. says: “The 56 x 16 tires 
used on the B-52 have 603,000 foot 
pounds of potential energy stored 
in each tire. This is sufficient energy 
if properly channeled, to put a 
piece of tread the size of a golf ball 
into orbit.” B-70 tires must meet 
load, energy, and dynamic require- 
ments exceeding those of the B-52. 

Fuel System Seals—“V” cross 
section seals of stainless steel de- 
veloped jointly by Hi-Temp. Rings, 
Inc. and North American Aviation, 
Inc., are used for the majority of 
B-70’s fuel system seals. These 
seals are manufactured by both the 
Hi-Temp Ring Co. and Servotron- 
ics. Although made of metal, a 
non-metallic material is essential to 
their function. Each metal seal is 
covered with a layer of Teflon. 
Without the Teflon both the seal 
face and the surface of the part to 
be sealed must have a very fine 
lapped smoothness. With the Teflon, 
reliable sealing over the tempera- 
ture range of —65 to over 550°F 
is obtained with mass production 
machine finishes. This technique is 
more economical than using fine 
lapped surfaces. 

Viton O-rings are used for some 
fuel system sealing applications. 
These seals are serviceable up to 
500°F but are expected to be re- 
placed after approximately 300 
flight hours. 

O-rings of Viton and silicone 
are used for various sealing applica- 
tions as the liquid exposure en- 
vironment permits. O-rings sup- 
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pliers include the Hadbar, Rubber 
Teck, Parker Seal, Stillman Rubber, 
and Pacific Molded Products com- 
panies. 

Integral Fuel Tank — Integral 
fuel tanks are sealed by the struc- 
tural assembly methods, welding 
and brazing in the main. However, 
non-metallic materials are being de- 
veloped to provide secondary and 
supplementary sealing as necessary. 
During test evaluation, coating seal- 
ants based on Viton A-HV and 
Viton B have sealed against 50 psi 
after fuel soak and temperature 
cycling including 1000 hr in JP-6 
vapor at over 500°F. Non-metallic 
fuel sealants of various types are 
under development by material sup- 
pliers to meet these extended serv- 
ice life requirements. Most active 
in this area are the Products Re- 
search Co. and Minnesota Min- 
ing and Mfg. 

NAA test evaluations have 
shown that under conditions of 
B-70 fuel tank operation, fluoro- 
carbon materials can be made to 
last much longer than indicated by 
generally published data. 

Insulation of certain areas of 
the fuel tanks prevents local boiling 
of fuel. Materials problems are 
analogous to those of fuel sealants 
since the insulation is applied to the 
fuel wet side of the tank structure. 
Insulating materials based on fluoro- 
carbon elastomers with light weight 
filler materials have been subjected 
to temperature cycling equivalent of 
600 flight hours without failure. 

Fuel Tank Access — Silicone 
O-rings are used for sealing fuel- 
tank access doors. Silicone com- 
pounds are not generally considered 
to be fuel resistant. When confined 
in an O-ring groove, however, O- 
rings of Union Carbide Co. silicone 
molded by Rubber Teck Inc. pro- 
vide the longest combined fuel soak- 
high temperature service life of any 
available O-rings. It is expected 
that O-rings of this type will be 
available from the Rubber Teck, 
Parker Seal, Hadbar, and Stillman 
Rubber companies. A service life 


of several hundred flight hours is 
expected. 


Dielectrics—Major uses of re- 
inforced plastics are for the various 
radomes, antenna covers and elec- 
trically insulated structural mem- 
bers of the weapon system. Differ- 
ent resins used include Monsanto 
phenylsilane, Naugatuck Vibrin 
high temperature polyester, and 
Dow Corning silicone resin. Com- 
binations of these resins will be 
used with glass fiber and other high 
temperature resistant reinforcing 
agents to obtain the particular bal- 
ance of structural and electrical 
properties required by each radome 
or electronic transparency at its op- 
erating temperature. Precise com- 
promises between electrical and 
physical properties as affected by 
temperature, are necessary. Maxi- 
mum operating temperatures range 
to over 600°F for different installa- 
tions. Those which present leading 
edges to the airstream are designed 
for easy replacement. Rain erosion 
studies are part of the B-70 pro- 
gram and include rain erosion tests 
on the rocket sled at speeds up to 
800 knots. 


Adhesive Bonding — Although 
precluded from some structures by 
long-time, high-temperature envi- 
ronments, adhesive bonded struc- 
ture is utilized in several areas of 
the B-70. 

One of the more interesting ap- 
plications is the structural bonding 
of electronic racks with service tem- 
peratures of 250°F. A special NAA 
developed conductive adhesive is 
used to provide a better electrically 
conductive path than riveting and 
jumper bonding, as well as a light- 
er, more compact structure. Where 
electrical conductivity is not re- 
quired, Rubber and Asbestos Corp. 
Bondmaster M-611 is used. 

Other applications include 
bonded aluminum honeycomb pan- 
els in the escape capsules, bonded 
joints in fuel lines and in electrical 
conduits. Bonded silicone resin 
glass honeycomb panels filled with 
glass fiber insulation are bonded to 
wheel well doors for thermal insula- 
tion purposes. 
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Windshield — The windshield 
and related transparent panel in- 
stallations present formidable prob- 
lems at Mach 3. The B-70 crew 
compartment has nearly 100 sq ft 
of glass. This is a large area of 
transparent material for a high per- 
formance aircraft. All transparent 
panels, the largest over 6 ft long, 
are of optical quality, heat resistant, 
tempered plate glass. Service tem- 
peratures of some panels are nearly 
500°F. 

B-70 aerodynamic contour re- 
quires severe slanting of windshield 
panels to obtain near grazing air- 
flow. The resulting high angle of 
optical incidence between the pilots’ 
line of vision and the transparent 
panel magnifies optical defects in 
the panel. Rigorous optical distor- 
tion standards for aircraft glass have 
been established and have been ac- 
cepted by the glass suppliers. Proc- 
esses and quality control procedures 
to meet these standards, very diffi- 
cult to attain in large, heat resistant 
panels, are being developed by the 
Libbey Owens Ford, Pittsburgh 
Plate, and Corning Glass compa- 
nies. Appreciable weight saving is 
accomplished by designing many of 
the panels to carry structural loads 
and serve as part of the working 
fuselage. Structural edge attach- 
ments are bonded directly to the 
glass to carry these loads. An or- 
ganic adhesive developed by the 
Minnesota Mining and Manufactur- 
ing Co. and a ceramic adhesive de- 
veloped by the Corning Glass 
Works are used, depending on the 
service temperature, for edge at- 
tachment to glass bonding. 

For fail safety, all panels carry- 
ing the 10 psi cabin pressurization 
loads are laminated. A new high 
temperature resistant interlayer, sili- 
cone Type K, developed by the Dow 
Corning Corporation, is used to 
bond the glass laminations. 

Transparent, conductive coat- 
ings developed by the glass suppliers 
are used to prevent windshield fog- 
ging under adverse humidity condi- 
tions. 

Ceramic Materials—A novel 
use of ceramics on the B-70 is for 
wear resistant coatings on hydraulic 
actuating cylinder piston rods. High 
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wear resistance is necessary because 
of the interference fit type seals 
used for the high temperature hy- 
draulic system. The ceramic coat- 
ing is flame plated by a proprietary 
process developed by the Linde Co. 
Molten ceramic particles are explo- 
sively deposited as a continuous 
coating on the piston rod. 

Various ceramics are used for 
electrical insulation. These include 
glass bonded mica (Mycalex Corp., 
Electronic Mechanics, Inc.), and 
glassy coatings deposited as glass 
frits (Corning Glass Co., Ferro 
Corp.). A new coating application 
is the use of the National Bureau 
of Standards A-418 ceramic as an 
internal insulation coating for elec- 
trical conduits. 

Thermal Insulation—Crew and 
electronic compartments are in- 
sulated with glass fiber batts of 
silicone resin bonded “AA” glass 
fibers (0.00004 in. fiber diam) of 
0.6 Ib per cubic ft density. Batt 
thicknesses vary from 3 to 5 in. 
Aluminum facings are used to pro- 
tect the batts from mechanical dam- 
age during installation and to re- 
duce heat transmission by radiation. 
This combination provides a lower 
rate of heat transfer per pound of 
insulation than any other insulation 
system considered practical for use 
around crew and electronic com- 
partments. Sufficient insulation is 
installed to couple with the cabin 
environmental control system in 
maintaining an internal wall tem- 
perature of 70°F with an external 
wall temperature of over 500°F. 

For areas where space limita- 
tions control (landing gear wheel 
well, around fire extinguisher bot- 
tles, etc.), Johns-Manville “Min K” 
is being considered. The conductiv- 
ity of “MinK” having a density of 
approximately 16 lb per cubic ft is 
about 1/3 that of glass fiber batt of 
equal thickness. A proprietary ma- 
terial, “Min K” appears to be a 
composite which includes specially 
prepared silica, asbestos fibers, a 
black opacifier, and a binder. 

For insulation in temperature 
environments from 700 to 1000°F, 
“B” glass fibers (0.00013 in. fiber 
diam) formed into batts without 
binder, are selected. For the limited 
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ESCAPE CAPSULES in B-70 use 
inflatable seals (1). Landing shock 
cushions and flotation bags (2) are 
of neoprene-coated nylon fabric. 


number of applications above 
1000°F felted silica fiber batts are 
necessary. These are used to pro- 
tect actuators and other accessories 
against engine heat. 

Drag Chutes—Nylon fabric is 
the best material available with suf- 
ficient energy absorption capacity 
for use in drag chutes to shorten the 
landing roll. Present plans are to 
cool the drag chute compartment 
to 250°F. Since the thermal deg- 
radation of nylon in this tempera- 
ture range occurs chiefly by oxida- 
tion, studies are under way to raise 
the drag chute compartment allow- 
able temperature by excluding 
oxygen from the drag chute high 
temperature environment. Drag 
chutes have a relatively short serv- 
ice life because of mechanical dam- 
age resulting from contact with the 
runway following deployment. 

Vehicle Fluids—Fluid quanti- 
ties vary from thousands of gallons 
of JP-6 fuel to a few ounces of 
silicone instrument damping fluid. 

The improved thermal stability 
of JP-6 compared to previous air- 
craft turbine fuels has materially re- 
duced varnish and coke formation 
problems. Small amounts of con- 
tamination have appeared on equip- 
ment during high temperature fuel 
system studies. An anti-icing fuel 
additive (Phillips Petroleum Co. 55 
MB) appears to have some dispers- 
ing effect on the products formed 
by thermal decomposition and will 
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TREND-SETTING B-70 uses chiefly stainless and titanium in structures. 


be the subject of continued investi- 
gation. 

The various auxiliary power sys- 
tems are lubricated with MIL-L- 
9236B lubricating oil. Develop- 
ment efforts are being continued by 
the Hayden Newport and Celanese 
chemical companies to improve the 
load carrying capacity of lubricating 
oils without undue sacrifice of other 
properties. 

The hydraulic fluid is a disil- 
oxane type fluid developed by the 
Oronite Chemical Co. Major prob- 
lems with hydraulic fluids include 
high temperature stability and vis- 
cosity control over the extreme 
temperature range from — 65F to 
over 450°F. 


Lubricants — Lubricants, apart 
from lubricating oil, present another 
non-metallic material problem area 
for Mach 3-flight. There are on the 
order of 2500 bearings, excluding 
engine and engine accessories, but 
including plain, anti friction and 
other types, on the B-70 airframe. 
Many of these bearings are relative- 
ly inaccessible and must function 
for long periods of service even 
though service temperatures may 
stabilize at over 600°F. Only one 
grease, a highly chlorinated silicone 
oil and lithium soap compound by 
the Dow Corning Co., was found 
satisfactory for up to 150 hr at 
450°F. Greases available for serv- 
ice above 450°F are not acceptable 
for the B-70 because of their exces- 
sive break out friction character- 
istics. 

For up to 550°F service, Fa- 
broid bearing liners have been 
selected for lubrication of plain 
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journal and plain spherical bearings. 
Various power system bearings are 
of the plain type and include link- 
ages powered by the hydraulic sys- 
tem, actuator attachment bearings, 
primary control linkages and hinges, 
and landing gear and other high 
load carrying pivot points. The 
Fabroid proprietary lubricating ma- 
terial consists of glass and Teflon 
fibers interwoven into a fabric. One 
side of the fabric presents low fric- 
tion Teflon to the rubbing surface 
and the other side exposes sturdy 
glass fibers for adhesive bonding to 
the bearing shell. 


For service over 550°F, dry film 
iubricants and replaceable bearings 
are necessary. Dry film lubricants 
include molybdenum disulfide and 
graphite. Resinous and sodium 
silicate binders are used. Because 
of corrosion problems, new binders 
based on silver resinate and titanate 
are being considered. Available dry 
film lubricants give characteristical- 
ly short service of 15-20 hr at 
700°F. The Everlube Co. is cur- 
rently active in the development of 
improved film lubricants. An NAA 
developed process for chemical 
milling to form many tiny pockets 
in the bearing surface to retain 
lubricants has more than doubled 
the service lift. 


METALLICS 


The first complete B-70 will cli- 
max more than 14,500,000 engi- 
neering man hours. 

Investigation of adequate metal- 
lic materials and processes have 
taken their share of these hours. 
And, the non-metallic people have 


surely not been alone with the ma- 
terials problems of Mach 3 flight. 

In designing B-70, range was the 
desired factor. It dictated the other 
two valuables, speed and altitude. 
To meet the range requirements a 
delicate balance of speed and alti- 
tude was needed. These broad para- 
meters (intercontinental distance, 
70,000-ft altitude, 2000-mph speed) 
established structural requirements. 

It was necessary to allow for a 
huge supply of fuel to feed six mam- 
moth J-93 engines. A welded con- 
struction, using skins of the aft 
fuselage and wing as integral fuel 
tanks was almost an immediate de- 
sign direction. The long-time, high- 
temperature environment pointed to 
high-strength steel and titanium al- 
loys as the major structural materi- 
als. Engine - compartment tempera- 
tures up to 1600° F pointed to 
nickel and cobalt-base superalloys 
for internal structures. 


Honeycomb—Steel-honeycomb- 
sandwich fabricated by brazing, was 
selected for areas carrying maximum 
structural loads and high skin tem- 
peratures of 400 to 630° F. Honey- 
comb construction was selected be- 
cause it provides optimum structural 
efficiency and excellent thermal in- 
stallation. 

The B-70 sandwich consists of 
facing sheets and honeycomb core 
of corrosion resistant PH 15-7 Mo 
steel with specially designed edge 
members and fittings. All of the 
sandwich components are joined 
with silver-base brazing alloys 
(Handy & Harman). 


Stainless Steel Sheet—PH 15-7 
Mo stainless steel sheet for the B-70 
is rolled on a Sendzimir mill. It is 
then stretch-leveled. Tolerance re- 
quirements are + 0.001 in. for sheet 
up to 44 in. wide. Flatness and finish 
requirements are alsa critical. 

The sheets go through a number 
of processes before they are ready 
for brazing. The density of steel in 
aircraft structure requires that ex- 
cess metal be removed even in lo- 
calized areas. This is done by chem- 
ical milling, common machining, 
and grinding. Some structures are 
pocketed to severe depths and 
others are tapered. 
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Parts are also machined from 
plate, bar, and extrusion. AM 355 
(Allegheny Ludlum Steel Corp.) is 
used along with the PH 15-7 Mo 
steel in these applications. AM 355 
is used where stock thicknesses ex- 
ceed % in. Excellent advantage of 
its transverse ductility can be real- 
ized in these areas. 


Honeycomb Core—The honey- 
comb core used in B-70 is fabri- 
cated from PH 15-7 Mo foil. It is 
0.00075 to 0.004 in. thick. The 
tolerance limits for the foil are 5 
per cent of the nominal thickness. 
This means that the tolerance on a 
0.001 in. foil would be +0.00005 
in. 

This product, developed specifi- 
cally for the B-70 by the Walling- 
ford Steel Co., is also made on a 
Sendzimir mill. The foil is pro- 
duced in widths up to 23 15/16 in. 
Foil is made into honeycomb core 
with square-shaped cells ranging in 
size from % to % in. The depth 
of the core is extended by joining 
the cells at their corners with in- 
termittent resistant welds. The 
welded zone is called a node and is 
the most important part of the core 
structurally. 

Core material is made by one 
of two methods. In the first, strips 
are performed then welded. In the 
second method, called HOBE, weld- 
ing is done in the flat. The core is 
then expanded to obtain correct cell 
configuration. 


Brazing Alloy—The brazing al- 
loy used to join the facings and 
core of the B-70 sandwich must 
meet a number of difficult require- 
ments. To meet these, NAA’s Los 
Angeles Div. work hand-in-hand 
with the research staff of Handy & 
Harman. The brazing alloy they 
developed has a silver base (84.6 
per cent) and it brazes at 1725°F. 
About 5.5 per cent Indium is added 
to reduce the high thermal conduc- 
tivity characteristic of silver. Pal- 
ladium (2.2 per cent) is added to 
raise the brazing temperature to that 
required for the first stage of heat 
treatment in the PH 15-7 Mo steel. 
It also makes use of 0.2 per cent 
lithium for self-fluxing. 


Titanium — Titanium alloys are 
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in vehicles beyond B-70. 


used extensively in the forward fuse- 
lage and in the horizontal stabilizer 
of the B-70. These areas are not 
fuel containing. Skin and frame- 
type structure with mechanical fast- 
eners is therefore used. Flight tem- 
peratures of about 550°F are en- 
countered in these areas. 

Two heat-treatable sheet alloys 
are used: 6AL 4V sheet for welded 
parts; 4AL 3Mo 1V for parts 
requiring maximum _ formability. 
Sheets are chemically milled to 
achieve the required thickness tol- 
erance of +0.000 to —0.002 in. 
Both alloys are used at a tensile 
strength of 160,000 to 190,000 psi. 

H-11 Steel—H-11 steel is used 
in many internal structures of B-70 
fuselage, wing, and horizontal sta- 
bilizer. Landing gear mechanisms 
also make use of this 5 per cent 
Cr, air hardening material. Heat 
treatment gives a tensile strength of 
280,000 to 300,000 psi. 

Some H-11 parts require thread- 
ing, straightening, or grinding. Each 
process is a potential trouble spot. 
Some of the limitations followed on 
B-70 are: 

® Grinding — All grinding is 
followed by 925°F stress-relieving 
for 2 hr. 

@ Threads — All MIL-S-7742 
threads must be rolled. Acme, 
Whitworth, or “radius root” threads 
may be ground or rolled. 

@ Welding—Preheat and post- 
heat treatment is mandatory. Welds 
are made at a temperature of 600°F. 

Following these rules will save 
a lot of corrective costs. 

H-11 steel parts are protected 
from corrosion in several ways: 

@ Sprayed aluminum coat with 
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BRAZED HYDRAULIC COMPONENTS are a 


trend that will be followed 


silicone resin for environments up 
to 900°F. 

@ Nickel-zinc electroplate coat- 
ed with silicone resin as an alternate 
for same service life. 

@ Vacuum deposited cadmium 
for environments less than 500°F. 

Brazed Hydraulic Lines—B-70’s 
hydraulic system operates at 4000 
psi and 450°F. It consists of AM 
350 tubing for lines, AM 355 and 
H-11 steels for fittings and compo- 
nents. 

The tubing alloy was developed 
by Allegheny Ludlum. Wallingford 
Steel Co. and Trent Tube Co. pro- 
duce it in a special tempered form. 
The tubing is made by fusion weld- 
ing the strip, cold drawing, with in- 
termediate anneals, then cold draw- 
ing to reduce wall thickness about 
30 per cent. 

The hydraulic system arrange- 
ment requires about 5000 joints to 
install the tubing. They must be 
light and strong as possible. Induc- 
tion brazing with machined sleeves 
is used to meet requirement. 

Assembly by brazing also saves 
weight in fabricating hydraulic cyl- 
inders and valves. These are made 
of H-11 steel, brazed to AM 350, 
AM 355, and Type 321 details. The 
high modulus of elasticity of H-11 
steel is used to good advantage. It 
minimizes deflection of cylinder 
walls under high pressure and per- 
mits good seals to be maintained 
between pistons and cylinder walls. 


A REPRINT 
of this article can be obtained by 
writing on company letterhead to 
The Editor, AIRCRAFT & MISSILES, 
Chestnut & 56th Sts., Phila. 39, Pa. 
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CHALLENGE AND PROGRESS/ Man & Machine at Mach 3+ 


The Supersonic Transport— 


For Prestige or Profit? 


® Management faces host of technical, business, and political problems in SST: 


(1) Can we afford to be second to Russia with the Mach 3 airliner? 


(2) Can we ask or expect private enterprise to assume the development costs? 


(3) Is government financing the answer? 


(4) How fast, how high, how far should the SST fly to make money? 


(5) What is the market? What is the need? 


@ Here are industry's views: 


Time or not, right or wrong, we 
will build a supersonic transport. 
Its general operating characteristics 
can be determined now. But, who 
will pay for it? Over what routes 
will it operate? When will it be 
ready? 

Whether the airline systems 
want it or not is being ignored at 
this point in face of the argument 
that “national prestige” will be lost 
if someone else produces a super- 
sonic transport before the U. S. 
Under government sponsorship, the 


movement to build has started. 

About $12 million has _ been 

pumped into the FAA kitty. 
Aircraft manufacturers who 


could be expected to take part in 
a design and building program have 
been talking supersonic transport 
for two years. There are many 
problems to be solved. Money en- 
jOys a top spot among them. U. S. 
airlines have a dollar turnover of 
$5 billion annually. About $3 bil- 
lion has been invested in jet-age 
equipment by the airlines. But prof- 
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its have not been high. Trunk line 
for example netted only $4 million 
on $2 billion revenues. 

Financing SST—The question 
of finance is dealt with no uncer- 
tainty by Convair who is on record 
as saying, “. . . the SST program is 
not feasible for private investment. 
The program is feasible for man- 
ufacturing if the government under- 
writes the development costs. Such 
funds need not be regarded as a 
subsidy but as a non-interest bear- 
ing loan. The investment would be 
recovered as production aircraft are 
delivered to the carriers.” Con- 
vair believes that the supersonic 
transport program is “ideally a one- 
manufacturer program.” 

Boeing, Convair, Douglas and 
Lockheed have openly discussed the 
subject of SST. North American 
Aviation is keeping quiet, apart 
from pointing out the experience 
they and others will gain in B-70. 


Why Mach Three?—How fast? 
Mach 2, 2.5, 3, or more goes the 
Mach number game. 

The answer is not simple. Yet, 
all the potential manufacturers 
agree the fear of rapid obsolescence 
alone eliminates Mach 2. The only 
opposition comes from the British 
who advocate a two-step approach 
to Mach 3+. A Mach 2 transport 
could be a-building right now, they 
claim, and in the air by 1965, 
judging by the average civil trans- 
port development time (over last 
15 years) of 4.8 years. 

The biggest thorn in the side 
of Mach 2 after the fear that this 
speed would be topped too quickly, 
is that a Mach 2 dry unaugmented 
turbojet engine is less efficient vis- 
a-vis overall propulsion efficiency 
than the Mach 3 engine. Cut short, 
this topic boils down to—today’s 
engines are more suitably adapted 
to Mach 3 than to Mach 2, and 
that the latter speed would re- 
quire a major engine development 
program to achieve the desired effi- 
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ciency in cruise. Development cost 
and initial cost of the higher speed 
transport are higher than the Mach 
2, but the direct cost in cents per 
seat mile is lower at Mach 3 ac- 
cording to the Lockheed chart: 


CRUISE SPEED SELECTION 


3500 naut. mile with equal payload 
Mach 3.0 
Mach 2.4 


1.24 
0.99 
1.23 
0.95 


Ratio for comparison 


Development cost . . 
Takeoff Weight 
Initial Cost . . 
Cents per Seat Mile 
Block Time 


Lockheed attributes this lower 
direct operating cost to the 16 per 
cent higher block speed and im- 
proved Mach 3 fuel economy over- 
coming the higher initial cost. And 
according to Boeing, the operating 
cost tends to level off shortly above 
Mach 2 and it appears fairly diffi- 
cult to obtain any significant im- 
provements beyond Mach 2.5 re- 
gion. 

Convair’s market summary for 
a supersonic transport concluded 
that there is no clear advantage, 
either in operation or economics, 
for any design cruising speed be- 
tween about Mach 2.0 and Mach 
3, provided airplane life is a mini- 
mum of 30,000 hours. (See Fig. 
1.) They add that steel or titanium 
built planes would provide “a built 
in stretch” which would allow 
modification of the airplane to per- 
mit greater speed in line technical 


SUPERSONIC TRANSPORT 
COST VS. LIFE 


DOLLARS PER A/C MLE 


10 20 30 
A/C LIFE IN HOURS X 103 
NOTE: MACH NO. = 3 


130 PASSENGERS, 3500 NAUT. MI. RANGE 
FIG. 1. MINIMUM LIFE of super- 
sonic transport is established by 
Convair at 30,000 hr. 


improvements. Each time we come 
back to Mach 3. 

How Far?—Range requirement 
seems to be pretty well established 
at not less than 4000 statute miles. 
There is general agreement among 
manufacturers that cost per mile 
for above 1500 nautical miles is 
lower than that of the subsonic jet. 
On shorter ranges the cost is ap- 
preciably higher. (Fig. 2.) The rea- 
son being that the supersonic trans- 
port would use much more fuel than 
the subsonic in climbing and ac- 
celerating. Boeing says that the se- 
lection of design range and pay- 
load will have to be a compromise 
to arrive at a transport useable over 
widest possible international route 
structure, no one will disagree with 
that. Increases of range require 
substantial increase of payload to 
keep seat miles constant. 

How Big?—Next we have size. 
Should the SST carry 50, 100, 200 


Potential Supersonic Aircraft Market 


(median 2,900 st. mile range, 65% load factor) 


70 passenger 
aircraft 


199 
171 
154 
143 
276 
237 
213 
198 


Mach. No. 


2.0 
2.5 
3.0 
3.5 
2.0 
2.5 
3.0 
3.5 
2. 
2. 
3. 
3. 


346 
298 
267 
249 


CONVAIR ANALYSIS of SST market indicates re- 
quirements will peak in 1975. Convair believes it is a 


one-manufacturer market. 
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100 passenger 130 passenger 
aircraft 


aircraft 


BILLION SEATMILES PER YEAR 
60% LOAD FACTOR 


o ‘ 
1956 '58 


‘60 


DIRECT OPERATING COST 
DOLLARS PER NAUT. MILE 


SUPERSONIC TRANSPORT 
COST VS. RANGE 


RANGE -!000 NAUT. MILE 


FIG. 2. COST PER MILE reaches 
a crossover point for subsonic trans- 
port and SST at 1500 naut mi. 


passengers? In each company’s 
analysis of the Mach 3 transport, 
there is reference to the estimated 
growth of airline miles to be trav- 
eled over world routes up to about 
the year 1975. (Fig. 3.) Lockheed 
predicts total common carrier traf- 
fic to rise 2 per cent per year. This 
is based on a penetration of the total 
travel market for 10 to 50 per cent 
in the last 14-year period reviewed. 
Penetration is expected to increase 
to 70 per cent by 1975. Convair 
predicts that the available traffic 
in 1975 will be much higher than 
the Lockheed prediction and says, 
“Convair’s forecast is lower than 
several other published forecasts.” 

The point under discussion, how- 
ever, is size, and size goes hand in 
hand with frequency. Lockheed fore- 
sees a fleet of 60 to 80 place Mach 
3 airplanes operating at high fre- 
quency by 1965. Convair disagrees. 


continued on next page 


NUMBER OF AIRPLANES- ® MACH 3 


‘64 ‘66 
YEAR 
#% ANNUAL UTILIZATION = 3000 HRS 


FIG. 3. MARKET GROWTH is shown in Boeing 
chart. Top line, 15 per cent growth rate, all traffic over 


1500 mi. Bottom, same traffic at 10 per cent growth. 
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_ SUPERSONIC TRANSPOR CONT'D 


They favor a larger Mach 3 air- 
plane seating at least 100 and prob- 
ably up to 125 passengers in order 
to serve the 1965 to 1975 market. 
Full fleet strength by 1965 as en- 
visioned by Lockheed is not ex- 
pected. Convair sees the first SST’s 
operating initially only on the high- 
density prestige route segments be- 
fore the 125 place plane moves into 
secondary markets by 1975. Con- 
vair’s market study is critical of the 
60 to 80 place plane as follows, “It 
is apparent that a 60 to 80 passenger 
aircraft is too small for the major 
routes, even at 1960 levels.” 

Boeing envisions a larger pas- 
senger airplane being the most effi- 
cient and Douglas has spoken of a 
160 passenger Mach 3 study. The 
paper studies, so far, then result in 
a generally accepted airplane larger 
than the Lockheed 60 to 80 passen- 
ger machine. 


What Configuration? — Bro- 
churemanship and technical crys- 
tal ball gazing are simple arts com- 
pared to achieving a practical, safe, 
optimum design. However, the 
ideals detailed here are from the 
people who will design and build 
the Mach 3 transport. They have 
given it some study. 

The world is not about to go 
for another round of runway length- 
ening to get faster airplanes on and 
off the ground. Therefore, the pri- 
mary operating requirements of the 
Mach 3 transport revolve around 
subsonic operating criteria in the 
airport vicinity, without prejudicing 
cruise performance. This is a tall 
order. The manufacturers find a 
canard arrangement attractive. But 
full details are lacking. The canard, 
it is said, demonstrates a negligi- 
ble drag penalty for the aft center 
of gravity condition and relatively 
small penalties with forward move- 
ment of the center of gravity. Criti- 
cal stability occurs at transonic 
speeds. 

The stall speed must be low 
and the lift-curve-slope must be 
high to achieve reasonable landing 
and takeoff speeds and distances. 
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LOCKHEED DESIGN is radical and aimed at Mach 3 to 3.5. On a 200- 
plane production schedule, the airliner would cost about $10 million each. 


Would gross about 250,000 Ib. 


However, high lift devices on the 
leading edges and the trailing edges 
are not easily reconciled with the 
extremely thin, sharp-edged, highly- 
swept wings which are required for 
low drag at cruise. The supersonic 
plane unlike its subsonic counter- 
part must use wings of low aspect 
ratio and high sweep. Boeing pre- 
dicts an aspect ratio in the range of 
2 to 3 rather than 8 to 9 as is now 
common. 

Some NASA researchers sug- 
gest that it is impossible to lower 
landing and takeoff speeds with 
low-aspect-ratio wings designed for 
high speed cruise. This group was 
encouraged by wind tunnel results 
to suggest variable sweep wings. 

Boeing suggests other design so- 
lutions to overcome the disadvan- 
tages of the supersonic wing dur- 
ing low-speed flight. These include 
the use of boundary layer control, 
flap blowing, jet flaps, and lifting 
engines. Whether one of these or 
some other solution will provide the 
best compromise is currently one of 
the major research items related to 
the supersonic transport. 

The fuselage will be needle 
shaped to keep drag low. The de- 
sign of the passenger compartment 
ranges from being hermetically 
sealed without windows, but en- 
joying the passing scene on tele- 
vision, to having windows but still 
being crammed in a much smaller 
space than enjoyed at present. The 
large aerodynamic-heating load im- 


poses high loads on the aircondi- 
tioning system. But, the same per- 
centage of gross weight as cur- 
rently used appears to be obtain- 
able. As with any other system on 
the SST, failure imposes very sharp 
limitation on the operational pro- 
file, with respect to range, height, 
and speed. 


What Powerplant?—There was 
considerable optimism in early es- 
timates of engine cost. Later work 
shows that engine costs mount with 
the Mach number due to the use 
of expensive, high-temperature ma- 
terials and design problems. 

As to engine layout, a Pratt & 
Whitney source claims the dry tur- 
bojet without afterburner has the 
highest efficiency up to Mach 3.0. 
An afterburning turbojet has the 
lowest specific weight but a high 
cruise fuel consumption. In re- 
viewing the powerplant field, in- 
cluding hybrids, it is obvious that 
no one unit possesses a clear ad- 
vantage over the others. But the 
facts will have to be sorted from 
a pile of claims by the interested 
parties. Positioning the engines is 
still as debatable a matter as the 
choice of engine type. In that 
same category goes the choice of 
inlets. 

Since fuel will account for a 
considerable percentage of operat- 
ing costs it is essential that this be 
something like today’s fuel at to- 
day’s prices. Current jet fuels are 
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BOEING DESIGN is window-less. This is a prevalent ARIABLE SWE 
design concept for the supersonic transport. TV screens 
would give passengers a view outside the plane. 


held unacceptable for Mach 2 to 
3 commercial operation by Boeing. 


Which Materials? — Here the 
choice is simple compared with the 
other areas discussed but the cost 
is high. Aluminum was discarded 
with the desire to exceed Mach 2 
plus, leaving stainless steel and tita- 
nium. 

It should not be forgotten, how- 
ever, that the structure of the Mach 
3 airplane has to be guaranteed for 
a minmum of 30,000 hr to achieve 
reasonable operating cost. The B-70 
will undoubtedly offer much infor- 
mation on manufacturing and ma- 
terial problems, both metallic and 
non-metallic. 


Is There a Market?—A repre- 
sentative opinion about the market 
for a Mach 3 transport comes from 
Douglas: “The airlines will pur- 
chase a new airplane only after they 
are convinced that they can oper- 
ate it at a profit...” 

But what of profit to the manu- 
facturer? 

The profit to be made depends 
on the market, Convair as noted 
previously considers it a one manu- 
facturer market. Their analysis for 
the market is shown in table on 
page 33. 

Cost for the Convair Mach 3.0, 
130 passenger, 4000-mi range air- 
craft turns out at a low basic price 
of $11.8 million per unit with a 
total price including engines and 
radio, of $14.1 million per unit. 
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These figures are based on 145 to- 
tal deliveries and 20 per cent profit. 
The estimates do not include the 
possibility of extensive redesign in 
the program. 

Douglas estimates that the Mach 
3 transport could cost anywhere 
from present going prices to 3 
times that much. 

The Boeing figure for cost anal- 
ysis purposes is $11.3 million for a 
Mach 2 airplane. They feel the alu- 
minum, Mach 2, machine can be 
priced accurately from existing 
knowledge in subsonic production. 

Lockheed predicts cost for 100 
250,000-Ib Mach 3 airliners at ap- 
proximately $11 million each with 
$160 million taken in development 
funds. 

That there is hesitation of talk- 
ing cost in a supersonic transport 
program is not unexpected. Con- 
vair in this regard gave a frank 
opinion on aircraft price and return 
on investment in an appendix to 
their supersonic market analysis. 

“It is believed that a rational 
program can be instituted to pro- 
vide sufficient flight experience be- 
fore commitment toward a final 
SST design. Such a program should 
establish supersonic boom criteria, 
provide experience, and remove 
questions in the piloting area, sup- 
ply FAA and legislative groups with 
sufficient background for final 
standards, and generally reduce the 
risks during the development cycle. 
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EP CANARD has been proposed 


by NASA for supersonic transport. Thin, high-speed 
wings are not compatible with low-speed operations. 


Without such a program, it is en- 
tirely possible that the total non- 
recurring cost for the program 
could be more than doubled. 

“The price of the delivered air- 
craft, consequently, could well be 
in the area of $17 to $20 million 
rather than the $14 to $17 mil- 
Gon ae 

Convair does not see investors 
falling over themselves to invest 
money in the supersonic manufac- 
turer. The test program from pro- 
totype to certification is anticipated 
to require about four years to com- 
plete. The result is that one-half 
billion dollars or more will have to 
be set aside over a period of seven 
to ten years before any return at 
all is realized.” - 

“This is the reason for the man- 
ufacturer’s reticence in entering the 
program. If, however, the govern- 
ment helps the manufacturer by 
carrying the burden of the long- 
term development costs, the pro- 
gram becomes more attractive.” 

The conclusion is sad but in- 
escapable. If the Government is 
convinced that a supersonic trans- 
port is indispensable to the pres- 
tige of the United States, the Gov- 
ernment will have to pay for it, 
and take back what it can. 
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A REPRINT 


of this article can be obtained by 
writing on company letterhead to 
The Editor, AIRCRAFT & MISSILES, 
Chestnut & 56th Sts., Phila. 39, Pa. 
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CHALLENGE AND PROGRESS/ M 


jan & Machine at Mach 3+ 


Cockpit Automation 
For Mach 3+ 


® Speedy decisions, optimized responses are musts for supersonic flight. 
Delays will cost $3000 an hour 


@ Man must have an airborne computer-center to collect, integrate, 
and display diverse systems data. 


@ What will computers be like in the SST? What kinds of jobs will they do? 


@ How far can we logically allow ‘computers’ to take us toward a Mach 3 drone? 


Electronic computers have space 
reserved aboard the supersonic 
transport. How can such a flat state- 
ment be made? 

Two needs override all others 
in the Mach 3 transport. It must 
operate safely. And, it must op- 
erate economically. The degree that 
these two requirements are met 
after the airplane is delivered rests 
with FAA, airline, and pilot. 

Unprecedented volumes of data 
will have to be collected, evaluated, 
and displayed in supersonic flight. 
The aircraft will have to respond 
immediately and precisely. The 
pilot will have to know about many 
things before they happen in order 
to react in time. Much of the data 
will have to be anticipatory. How 
will it all be done? Nothing short of 
airborne digital computers could 
integrate and manage the diverse 
systems inputs and outputs. And 
there may be a large central com- 
puter to act as an electronic man- 
ager for smaller devices. 

Roles For Computers — The 
main question is this: “How far to- 
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by John P. Kushnerick 


ward a guided drone can we allow 
the SST to go?” There must be 
judicious restraint. A reasonable 
trade off must be made between the 
speed and accuracy of a computer 
and the judgment and interpretative 
ability of the pilot. 


What tasks can we logically ex- 
pect computers to perform or sup- 
plement? 

@ Preflight check of systems 

@ Speed and altitude 

@ Automatic navigation 

@ Systems monitor and test 

inflight 

@ Anti-collision systems 
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@ Air-to-ground-to-air com- 

munications (AGACS) 

@ Automatic landing 

What Kinds of Computers?— 
What will the computers look like, 
and be made from? The trend in 
airborne digital computer design 
is toward smaller, lighter, more ver- 
satile, and more reliable equipment. 
The first computers were vacuum 
tube designs. The current devices 
are all-solid-state using germanium 
and solicon components. Their de- 
gree of reliability is one order of 
magnitude better than tube-type 
computers. Considering the time era 
of the SST, the computers used in 
this aircraft-breed will be as differ- 
ent as the solid-state computers 


were from their tubed ancestors. 
Film devices will replace much 

of the existing circuitry. There are 

three reasons for this: 
@ Reliability—Thin-film com- 
ponents (capacitors, resistors, 
and interconnectors) are in- 
herently very reliable. 
@ Integral design — Thin-film 
computer circuits minimize the 
number of interconnectors. 
These are basically a weak link 
in the reliability chain. 
@ Size—Thin film component 
thickness is measured in Ang- 
stroms. This allows a great deal 
of redundancy without serious 
compromises in weight. 
Electronics Management—The 


economic necessity of speedy de- 
cisions and optimum flight paths 
takes on new meaning in Mach 3 
flight. Time delays will cost $2000 
to $3000 dollars for every hour the 
aircraft is in operation. 
One concept for achieving safety 
and economy is called CEMS, Cen- 
tral Electronics Management Sys- 
tem. It is proposed by Hughes Air- 
craft Co., and is descriptive of its 
function. CEMS will use a central 
digital computer to integrate and 
optimize all of the functions now 
being performed by a variety of 
subsystems and crew members. The 
advantages of CEMS are outlined 
in Table I. The military has pro- 
vided the development impetus. 
(Continued on next page) 


CENTRAL ELECTRONICS MANAGEMENT SYSTEM 


Table 1 


for the supersonic transport 


SYSTEM EQuiP- | SYSTEM EQUuIP- 
FUNCTION MENT* | OPERATIONAL REQUIREMENT/ADVANTAGE FUNCTION © MENT* OPERATIONAL REQUIREMENT) /ADVANTAGE 
| } Terminal area C1 D "Provides capability for airborne insertion of desired or 
Pre-flight checkout  C,D Automatically pe:forms pre-flight checkout of CEMS maneuvering commanded approach pattern, in both horizontal and 
| | and other aircraft subsystems. Identifies failures for (vertical and vertical planes. Allows area navigation and monitoring 
| | pre-flight maintenance. horizontal) | via navigation display, permits more flexible approach 
ene ES “RR are - — — | techniques, higher acceptance, shorter stack times. 
Take-off monitor c,d | Performs take-off computations prior to and during —_--—— —,-—-——— —_—— 
| take-off run. Allows safe operation with maximum Continuous position C,D | Computer accepts information from several data sources, 
| payload at all times and conditions. determination and provides continuous position determination calcula- 
-—-_---- - | =| — a display tions. Navigation display provides continuous fix 
Vertical speed- ; ¢ | Provides automatic control of vertical profile during reporting information and orientation to geographical 
altitude scheduling | climb-out operations. insures accurate adherence to references regardiess of weather conditions. 
| optimum schedules for minimum fuel consumption ——— —|— oe - 
with proper noise restrictions on profile. Automatic two-way c,bD | Computer decodes ground to air data link commands 
_ — -—— —_—_—--—- —_ (ground to air to and displays data on integrated navigation display. 
Area (off-airway) c,o Provides continuous area navigation automatically dur- ground) data link | | Computer also assembles messages automatically or 
navigation | ing entire flight. Remeves restriction to airway or | through manual insertion, and transmits pertinent 
| corridor navigation. Flight plan may be altered in position ¢ and a fight plan data to ground contro! center. 
| flight by pilot. --- _ } ———___—_—— 
— —— — -———— —_— Automatic landing Cc } Computer provides accurate gain scheduling, trajectory 
Cruise contro! c,od "Provides continuous command or control functions for | contro! automatic tie-in with throttle, autopilot for 
maximum range, minimum cost, maximum endurance, automatic landing systems. Adaptable to variety of 
| or other selected criteria as desired. inputs and contro! laws. 
In-flight system c, D- | Performs systematic in-flight monitor of specific sys- 


test and monitor tems and parameters. 


Records pertinent statistical 


| data, predicts and/or identifies failures for rapid pre- 


ventative maintenance and/or repair. D= 


» 


CENTRAL ELECTRONIC MAN- 
AGEMENT SYSTEM (CEMS) is 
proposed for supersonic transport 
by Hughes Aircraft Co. Naviga- 
tions display console would give 
pilot continuous position data from 
digital computer. Layout shown 
was designed for subsonic aircraft. 


< 


NAVIGATION DISPLAY unit 
of Mach 3 transport integrates 
optical and electronic information 
on the same screen to eliminate 
viewing parallax. Hughes suggests 
two-way data link with FAA sta- 
tions be built into face of display. 
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*C = Central Computer utilization. 


Integrated Multi-purpose display. 


PROJECTION LAMP AND 
REFLECTOR 
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PICKUP FROM FILM 


OFFSET asno ~~ 
GUN AND YOKE 


OFFSET CATHODE RAY 
TUBE (CRT). 


PARTIAL MECHANISM FOR 
SLEWING PROJECTION 
\_— LENS IN X ANDY 


OPTICAL 
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OLTAGE LEAD 
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SHOWING 
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THIN FILM DEVICES will blossom in next few years. Hughes’ 
proposed use of such components in outgrowth of CEMS (Central 
Electronic Management System) to save weight, increase reliability. 


Preflight—The present military 
version of CEMS uses a computer- 
display team as a preflight check- 
out device. Instructional charts and 
check lists are projected on a dis- 
play screen from a film magazine. 
These charts define the proper com- 
binations of control settings and 
systems responses. The CEMS com- 
puter can use its stored program for 
preflight check to evaluate, radar, 
communications, navigation devices, 
air data computer, etc. Checkout 
time has been reduced from eight 
hours to five minutes on some air- 
craft. 

Automatic Navigation—Climbs, 
descents, and enroute operations 
should lend themselves to automa- 
tion and optimization in the super- 
sonic transport. 

Military systems again provide 
the basic inputs for airline equip- 
ment in this case. The military has 
used the digital computer for both 
the cruising and terminal portions 
of a flight. 

The supersonic transport will 
probably use an inertial system to 
meet its primary navigation needs. 
An automatic true-north seeking 
gyro will align the platform on the 
ground. Doppler damping or stellar 
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monitoring could be provided, but 
in all probability would not be nec- 
essary for average flight duration 
of two hours. Accuracy will de- 
grade about | mile for every hour 
of flight time without compensation. 

The digital computer would pro- 
vide constant position information. 
This information would be dis- 
played on the type of unit now gain- 
ing wide acceptance in the military. 

A flight plan and other data 
could be printed on a punched card. 
Copies of the card would be fed 
to air traffic stations along the 
route. The master copy could be 
inserted into a central airborne- 
flight-management-computer. The 
computer would also accept inputs 
from the inertial platform. The 
pilot would get parameter data on 
a display unit showing recom- 
mended speed, climb angle, and al- 
titude to abide with his flight plan. 
FAA reporting stations would be 
automatically tuned in, and position 
reports would be delivered auto- 
matically. In an emergency the dis- 
play console would show time and 
distance to the best alternate desti- 
nation. 


Many of these features are in- 
corporated in B-58, F-105, A3J, 


F4H, etc. Others are extensions of 
the state-of-the-art. 

Anticollision Devices—The dig- 
ital computer is finding its way into 
airborne devices for avoiding other 
aircraft. FAA classifies these air- 
borne devices in two categories: 

®@ Collision Avoidance Systems 

(CAS). They detect and evalu- 

ate the collision threat, then 

compute and display the best 
escape maneuver to the pilot. 

@ Pilot Warning Instruments 

(PWI). They assist the pilot in 

detecting and locating other air- 

craft, but leave the evaluation 
of the escape maneuver to the 
pilot. 

The largest development effort 
to date is with CAS, because data 
on pilot capability is lacking and/or 
inconsistent. For the supersonic 
transport it is the only system that 
can be effective. 

Tests are already being con- 
ducted with modified rendezvous 
equipment used by B-52 and tanker 
aircraft. An airborne computer has 
been integrated into the system. 

FAA, however, feels “no system 

is sufficiently developed to 
warrant a decision for implementa- 
tion. It will take at least three years 
effort to gather sufficient data for 
such a decision.” 

Malfunction Warning — The 
data processing ability of digital 
computers makes them a _ natural 
to monitor systems in flight. Sev- 
eral companies have suggested that 
a separate small computer be used 
in SST to detect impending failures. 
This would not only give the pilot 
time to react, but would cut down 
expensive maintenance time on sec- 
ondary items. Such a system could 
hardly be retrofit into the aircraft. 
The sensors and interface with the 
computer would have to be de- 
signed into the aircraft at the out- 
set. 
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A REPRINT 


of this article can be obtained by 
writing on company letterhead to 
The Editor, AIRCRAFT & MISSILES, 
Chestnut & 56th Sts., Phila. 39, Pa. 


Aircraft & Missiles ¢ July 1961 


MACH 3 CONT'D. r 
ROLE OF COMPUTERS AT MAC 
> a3 
bn, or , 
hi We; 7 <> ‘ 
‘ ag : a 
y/ We ; 
. P ‘4 Me, Po 
, ¥ 7 ‘yy 7 = : 
en. “ig , ‘ f/ day ce Se 
| Sy Ce uf.” ey 
] 7 ' 2 * 
eH NS con 4 | 
a . ae 
a mince Sti6) 6 4 i 
a ‘ 
. ee 


STATE YOUR CASE 


Integrity 
vs 


Low Bidder 


by Denham S. Scott 
Assistant to the President, 
The Garrett Corp. 


Availability and reliability of 
weapon systems are of vital im- 
portance to the nation. Weapon 
system mission-readiness depends 
on replenishment of bits and pieces 
for the spare-parts inventory, where 
we reach the root of the current 
controversy on alternate sources. 
This is the domain of the Armed 
Services Procurement Regulations 
(ASPR). 


In discussing ASPR’s and spe- 
cifications there is danger in ob- 
scuring the basic realities of the 
problem—the performance of the 
equipment and the safety of the men 
who man and maintain it. 


We all agree that there can be 
no compromise with safety, but 
we must find a way to eliminate the 
risks inherent in the existing ques- 
tionable procurement-practices. The 
present impasse can only be broken 
by a willingness by both parties to 
compromise. Industry must be pre- 
pared to make concessions on com- 
petitive procurement, but the serv- 
ices will have to adopt a stiffer 
attitude against the contamination 
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of our spare-parts-logistics system. 

Prior to World War II, the tra- 
ditional pattern in the aircraft in- 
dustry was clear-cut: The Army 
Air Force and the Bureau of Aero- 
nautics announced in advance their 
planned needs for the different types 
of aircraft. Performance specifica- 
tions were presented upon which 
interested companies undertook to 
risk their private capital. Resultant 
prototypes were then competitively 
evaluated and, later, a fixed-price 
contract was negotiated with the 
winner. Since the competing con- 
tractors were completely financing 
these ventures with their own or 
their stockholder’s money, it was 
obvious that each owned the design 
rights to their entries. That pattern, 
once clear and simple, has gradually 
faded into the past. The process ob- 
viously was competitive, but fair 
and equitable to all, and all who 
chose to compete knew the rules of 
the game. 

Certainly, the government is 
spending millions of tax dollars for 
research and development and is 
therefore entitled to the free use, 


for governmental purposes, of the 
new knowledge gained in perform- 
ance of these contracts. Private in- 
dustry is also spending millions of 
private and stock-holder’s dollars 
to further the national race for tech- 
nical supremacy. 

Regardless of who finances the 
research and development work, 
the end result is up-to-date “know 
how,” often in the form of manu- 
facturing drawings, novel processes, 
techniques, etc. This “know how” 
or these “trade secrets” represent 
very valuable property. Exclusive 
possession of superior “know how” 
gives a tremendous competitive ad- 
vantage to any company operating 
under our free-enterprise system. 
This system derives its driving 
power and its success from competi- 
tion. Therefore, the matter of 
ownership, including as it does the 
right to withhold or restrict the use 
of this data, becomes a deadly-seri- 
ous matter to the design manufac- 
turer. 

In spite of a welter of confu- 
sion certain facts emerge with rea- 
sonable clarity: 
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INTEGRITY VS. LOW BIDDER 


@ Industry no longer can claim 
right and title to everything. 

@ Government cannot claim 
the right and title to everything. 

@ The property at stake is very 
valuable, therefore, the inherent 
American tradition for fair play, de- 
mands a prompt solution that is 
fair and equitable to both parties. 

@ There are black (100 per 
cent government financed) and 
white (100 per cent privately fi- 
nanced) areas, and these can and 
should be sorted out and should be 
easily resolved. 

@ Gray areas represent the big 
problem, and if injustices are to be 
avoided, they must be negotiated 
on a case-by-case basis at the time 
of procurement. Present attempt to 
solve them with a broad brush treat- 
ment has proved to be impractical 
and inequitable. 

@ Present Department of De- 
fense approach, is to insist in all 
cases on the submittal of every 
conceivable vestige of a contrac- 
tor’s data, per MIL-D-70327. At 
the same time, in many cases DOD 
arbitrarily buldgeons the “unlimited 
right clause” into the prime con- 
tract as being applicable equally to 
the prime and to all tiers of par- 
ticipating vendors or subcontrac- 
tors. This total disregard to prop- 
erty rights, is contrary to traditional 
American principles of fair play. 

@ There can be no compromise 
with safety. 

@ The government cannot jus- 
tify its demand for either complete 
data or unlimited rights in many of 
the cases where they are now seek- 
ing both. 

© A contractor’s good reputa- 
tion is an invaluable asset closely 
associated with the performance of 
his products. Such contractors can 
be seriously and unjustly injured 
if unauthorized or bogus parts are 
permitted to contaminate the sup- 
ply system. This issue involves as- 


pects of safety, reliability and 
morality. 


Some Proposed Answers—The 
above problem could be substan- 
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tially reduced, and the government 
saved millions of dollars annually. 
This can be done through a sincere 
and determined effort, by Depart- 
ment of Defense, to implement that 
part of the present ASPR IX Part 
2 policy statement which reads as 
follows: 

“It is the policy of the Depart- 
ment of Defense to encourage in- 
ventiveness and to provide incentive, 
therefore, by honoring the ‘proprie- 
tary data’ resulting from private 
developments and hence to limit de- 
mands for data to that which is 
essential for government purposes. 
The activity responsible for initiating 
a purchase request, after consulta- 
tion with the procurement activity 
whenever feasible, will carefully de- 
termine the use contemplated for the 
data to be acquired and will specify 
only such data as is determined to be 
necessary to satisfy such use.” 


The laudable policy expressed 
here has never found its way into 
our contracts. It has been com- 
pletely negated by the practice of 
incorporating such specifications as 
MIL-D-70327 into all DOD con- 
tracts. 

It is a fact that the DOD an- 
nually spends many millions of dol- 
lars to obtain and maintain millions 
of contractors’ drawings, most of 
which are never used by them. Rea- 
son given is that in any specific case 
a need could arise. I believe they 
are following the easiest path by 
obtaining 100 per cent data to as- 
sure the availability of less than 10 
per cent. 

I believe that Mr. McNamara 
and his new team are genuinely 
concerned with the need to reduce 
costs, and that they will insist on 
convincing answers to such ques- 
tions as “Why does DOD need 
microfilm copies of the details of a 
nonreparable vendor item? Or, if 
single copies of paper prints marked 
for the purpose can satisfy the pro- 
visioning (or the cataloging) func- 
tions, why must we also pay for 
microfilm?” 

The mood to ask these and 
many more questions is here now. 
We should insist on helping them 
to find the best answers. We will! 


ae 
eee 
er 4 


never have a better opportunity. In 
cases where government has clearly 
paid for everything (previously 
alluded to as black) regardless of 
whether the contract calls for Class 
1 (government format) or Class 2 
(contractor’s format) the govern- 
ment is entitled to unlimited rights, 
for governmental purposes only, of 
all the resultant drawings. Unless 
classified for security purposes, the 
contractor should be left free to de- 
velop any commercial possibilities. 
As for the case where the contrac- 
tor has clearly borne the whole costs 
of developing the item (the white 
area), the design and all drawings 
should belong to the contractor. 
This Class 2 package should be for 
sale only on the owner’s terms. 
Now let us tackle the really- 
controversial gray-area where con- 
tractor and government funds have 
become hopelessly mixed, for in- 
stance, by the acceptance of a prod- 
uct-improvement contract following 
a company-financed project. In 
these instances the only solution 
lies in a case-by-case decision based 
on facts. In all cases the govern- 
ment has a right to the free use, 
for governmental purposes, of part 
which resulted from expenditure of 
government funds. However, the 
contractor should have complete 
commercial rights in return for his 
contribution, which included supply- 
ing the accrual of his investment in 
facilities, skills, and a wealth of 
specialized background of technical 
knowledge. The government has no 
business competing in the commer- 
cial market, and therefore, no in- 
terest in commercial rights; where- 
as, the contractor is in business to 
capitalize on these investments. 
Such mixed data could bear pro- 
prietary legends or placards pro- 
hibiting their unauthorized use 
except by the government for gov- 
ernmental purposes. The privately 
developed portion of the data be- 
longs to the contractor, and the fu- 
ture manufacturing rights including 
future government contracting are 
presumably valuable property; 
therefore, the government should 
carefully determine the use con- 
templated for the data and specify 
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only such data and rights as actual- 
ly required for a clear governmen- 
tal need. All requirements for data 
should be a separate contractual 
item with the needs and the rights 
clearly out in the open. Thus, each 
party can negotiate intelligently. In 
most cases the government should 
not ask for unlimited rights to draw- 
ings developed at private expense. 
It should instead be willing to agree 
that such data as are actually re- 
quired for miscellaneous support 
functions will not be used for com- 
petitive procurement purposes. 

Present policy and _ practices 
have produced a tragic state of dis- 
harmony, wherein Small Business, 
Big Business, and the Procuring 
Services negotiate with each other 
in an atmosphere of distrust. Also 
who knows how many of our abort- 
ed missile firings, and unexplain- 
able aircraft tragedies are the result 
of pollution of stock due to bogus 
parts received from the low bidder? 
Integrity and “low bidder” are by 
no means synonymous. Often small 
but important advances in material 
composition, treatments, and tech- 
niques, add up to the vital differ- 
ence between reliability and failure. 
These improvements cannot always 
be shown on drawings. For in- 
stance, there is no way to spell out 
all of the applicable requirements 
of MIL-Q-9858 on our drawings. 
Thus, the low bidder in a typical 
competitive bid is not necessarily 
bidding on the same thing as the 
designer, and the millions of dollars 
spent for safety and reliability are 
sometimes sacrificed on the altar of 
false economy. 

The typical contracting officer, 
or buyer for the government, is a 
patriotic, conscientious soul, but to- 
day he sits on a “hot seat” in which 
he must conform to many regula- 
tions and political pressures, some 
wise, and some not too wise. He 
must increase the percentage award- 
ed to Small Business, depressed 
areas, by advertised bids, etc., but 
above all he is under heavy pres- 
sure to seek the lowest bidder in 
competitive procurement. He is just 
as anxious as we are to find the 
answer to the question, “Where can 
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we safely compromise?” 

The solution, I believe, lies in 
a closer study by industry and the 
contracting officers of the possibili- 
ties included in ASPR 1-313, from 
which I quote excerpts: 


“(a) Parts for military equip- 
ment, to be used for replenishment of 
stock, repair, or replacement, must be 
procured so as to assure the requisite 
safe, dependable, and effective opera- 
tion of the equipment.” 

“Where it is feasible to do so with- 
out impairing this assurance, parts 
should be procured on a competitive 
basis, as in the kind of cases in (b) 
below.” 

“However, where this assurance 
can be had only if the parts are pro- 
cured from the original manufacturer 
of the equipment, or this supplier, the 
procurement should be restricted ac- 
cordingly, as in the kind of cases de- 
scribed in (c) below.” 

“(e) Parts not within the scope of 
(b) above generally should be pro- 
cured (either directly, or indirectly) 
only from sources that have satisfac- 
torily manufactured or furnished such 
parts in the past, unless fully ade- 
quate data (including necessary pro- 
prietary data) test results, and qual- 
ity assurance procedures are available 
(or can reasonably be made available 
in keeping with the policies in ASPR 
Section 1X, Part 2) to assure the req- 
uisite reliability and interchangeabil- 
ity of the parts, and procurement on 
a competitive basis would be consist- 
ent with the assurance, described in 
(a) above. In assessing this assur- 
ance, the nature and function of the 
equipment for which the part is 
needed should be considered. To illus- 
trate, acceptable tolerances for a 
commercial television part may be far 
less stringent than those for a com- 
parable military radar part, permit- 
ting competitive procurement of the 
former but not of the latter. The ex- 
acting performance requirements of 
specially-designed military equipment 
generally demand that parts be 
closelu controlled and have proven 
capabilities of precise integration 
with the system in which they oper- 
ate, to a degree that precludes the use 
of even “apparently identical parts 
from new sources, since the function- 
ing of the whole may depend on la- 
tent characteristics of each part 
which are not definitely known.” 


I submit, that regardless of 
whose dollars paid for what, a de- 
sign manufacturer has the right to 
protect his reputation from the ef- 
fects of the infiltration of unquali- 
fied parts into his nameplated prod- 
ucts. 


In these mixed situations, prime 
contractors should take a careful 
look at every item on their Procure- 
ment Parts Breakdowns in conjunc- 
tion with ASPR 1-313 and deliber- 
ately concede that many non-critical 
items can be safely procured from 
competitive sources—even set aside 
for Small Business. On the other 
hand, if for reasons of safety, re- 
liability, and critical applications, 
the designer insists on proven 
sources, then such drawings should 
be coded with assurance that such 
codes will be honored. Such deter- 
mination could become a part of 
future Provisioning conferences, at 
which time presumably there is ex- 
pert representation of the design 
manufacturer and the procuring 
service. 

We suggest that when mutual 
agreement has been reached a 
legend essentially as follows be 
placed on drawings for critical parts 
or applications: 

“Critical Part. Reliable perform- 
ance of the end product depends on 
the precision and integrity of this se- 
lected critical part. The ABC Com- 
pany recommends that procurement 
be restricted to original manufacturer 
in order to comply with the require- 


ments of ASPR 1-313 in effect on 
(current date).” 


If the government would accept 
this plan, and assure us that such 
notices would be honored, most of 
us in the aerospace industries for 
our part, would be willing to furnish 
unemasculated drawings. However, 
if some such plan is not acceptable 
to the government, then I believe 
industry will be completely justified 
in insisting that new part numbers, 
including new Federal Stock Num- 
bers be assigned to bogus parts, and 
that after repair and overhaul func- 
tions during which these ersatz parts 
were introduced, that a placard of 
some kind be placed adjacent to the 
contractor’s nameplate, relieving 
him of responsibility for future per- 
formance. + 


A REPRINT 


of this article can be obtained by 
writing on company letterhead to 
The Editor, AIRCRAFT & MISSILES, 
Chestnut & 56th Sts., Phila. 39, Pa. 
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‘ORGANIZING FoR SUCCESS 


by Carl Hood, Chief of Materiel 


Norair Div., Northrop Corp. 


Judging equitably the quality of 
suppliers is a complex task for 
prime contractors. Having recog- 
nized this, the Material Section of 
the Norair Div., Northrop Corp., 
has established its supplier rating 
program. 

The simple arithmetic of count- 
ing rejected parts often fails to pro- 
vide a true index of workmanship. 
A much broader view is required in 
this assessment, including: 

@ A proper analysis of the dif- 
ficulty of the work undertaken. 

@ The interpretation of specifi- 
cations imposed. 


Receipts From 
Suppliers 


Se a ES ES IN, 


@ Extent of corrective action 
exerted by the supplier—both be- 
fore and after the fact. 

These factors are certainly con- 
sidered in granting him his “day in 
court” before a rating judgment is 
passed. 

Norair does not claim that this 
rating system provides the ideal 
measure of supplier’s ability. Ob- 
viously no foolproof approach has 
yet been devised to handle the many 
factors or the heavy volume in- 
volved in modern-day sub-contract- 
ing. 

It is claimed, however, that the 


Monthly Tabulation 
(By Suppliers) 


Disposition of Responsibility 
on Vendor Performance 


Part No. Rejection No. 
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Purchase Order No. 


100 
50 
20 
30 


200 


Letter To Supplier Advising, 
Rejection Percentage 


Qty. Rejected 


i i 


Quality Rating Program, outlined 
briefly here, provides means of 
gauging supplier quality control ef- 
fort which goes beyond the usual 
run-of-the-mill statistical analysis. 

The main objectives of this pro- 
gram are: 

(1) Monthly written notification 
to all suppliers, regardless of rejec- 
tion rate, as to their current quality 
performance. 

(2) Determining and relating the 
complexity of the product supplied 
to the margin of error. 

(3) Encouraging suppliers to 
participate in the mechanics of 


Rejections 
Per Receipt 


Qty. Recd. Pct. Rejection 


Per Month 


Aircraft & Missiles ¢ July 1961 


| . a a | as 
——-—Z ae a. ae Be pan } . oy 
j | ; £ - : 
Ss Ce Oa ei 
: _ FR Cu GUNS tao | 
ee . | 
a A A ' = 
; : * ‘4 10 5 
c c > ; | 
; wr ee ee : 
a a 


Norair Conference and Coordination 
Letter To Supplier 


(3% Rejection or More) Supplier Rating 


Rejection Monthly 


No Reply + ha 


Supplier Conference 
And Coordination eieeie |. Preferred 
Determination 
of 
Product 
Complexity 


2. Satisfactory 
Complexity 


Of 
Product 


Rejection 
Respon- 
sibility 


Corrective 
Action 


3. Questionable 


4. Deferred 


Adjusted 
Quality Control Performance 


establishing their own quality rat- 
ing. 

The charts which follow explain 
progressively the basic procedure 
used in making Quality Rating de- 


cannot be justly determined on one 
receipt, or one order, or even one 
month’s activity, with or without 
supplier negotiation. 

Primary purpose of this pro- 


gram is not to create a selective and 
discriminatory list of suppliers, but 
to assist all sources in improving 
quality and maintaining equal op- 
portunity to receive future business. 


terminations. In the interest of 
simplicity, much of the detail has 
been omitted. 

One point should be stressed. 
Although monthly reports are fur- 
nished to the buyers for their guid- 
ance and information, an individual 
rating and classification is estab- 
lished only on the basis of at least 
three months’ experience. “Ques- 
tionable” and “Deferred” categories 


Product Classification 


Low Complexity 


Medium Complexity 


High Complexity 


Extreme Complexity 


Supplier A- Low Complexity Product 
Qty. Recd. Qty. Rejected Pct. Rejected 
200 8 4% 
\ 
\ Low 
Preferred \. Oto 1% 
Satisfactory \ | 103% 
Questionable 3 105% 
Deferred --~ 5% # 


- 
If supplier remains in Questionable 
status for two consecutive months — 


Quality Meeting at Norair 


Quality Control 


Corrective 
Action 


Supplier 


Procurement Research 


Action by Supplier 
Adjusted Rating 
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Product (Typical) 


Standard Parts, Raw Stock, 
Commercial and Proprietary 


Norair Design Functional 
Components, Special Parts, 
Average Machine Parts 


Machine Parts with Numerous 
Operations 


Vendor design functional 
Components, complex machine 
parts, state of the art and 
development products 


Medium 


DETERMINATION OF SUPPLIER CLASSIFICATION 


Preferred 
0 to 1% 


Deferred 
5%+ 


Satisfactory 
1 to 3% 


Questionable 


3to 5% 


0 to 3% 3 to 5% Sto 7% 


0 to 5% 5 to 7% 7to 9% 


0 to 7% 7 to 9% 9 to 1% 


Supplier B - Extreme Complexity Product 
Qty. Recd. Qty. Rejected Pct. Rejected 
~~ 8 4% 
High Extreme —-” 
Oto 5% Oto 7% 


5t07% 7109% \ 
5 107% 7109% 91011% 
T% + Wet WN%F 


Effect of Complexity 
on Acceptance Percentage 


0 to 3% 


3 to 5% Quality 


Preferred List 
For New 
Business 


A REPRINT 


of this article can be obtained by 
writing on company letterhead to 
The Editor, AIRCRAFT & MISSILES, 
Chestnut & 56th Sts., Phila. 39, Pa. 
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Repair—Parts Logistics 
Must Be Planned Concurrent With Design 


$2.05 billion spent annually for spare parts and modification; 
Technical management must stress accurate drawings and parts lists; 


by R. K. Stevens, Administrator, 
Products Service-Logistics Unit, 
Ordnance Dept., General Electric 


Repair-parts support is the life 
blood of our weapon system com- 
plex. 

Armed Services plan to spend a 
total of $2.05 billion for modifica- 
tions and spare parts for fiscal ’62. 
This breaks down as follows: Air 
Force, $875 million for spares, and 
$672 million for modifications; 
Army, $33.2 million for spares; 
Navy, $421 million for spares, and 
$50 million for modernization. 

Without repair-parts support, 
equipment will be mission-ready 
only until the first part failure or 
breakdown. Any operation of the 
equipment thereafter will be on a 
degraded performance level. Thus, 
a modern version of the “missing 
nail” parable may be derived—that 
for the lack of a ten-cent resistor 
a multi-million dollar weapon sys- 
tem could be rendered inoperative. 

Hence, the Armed Services re- 
quire that all equipment procured 
by or for them (with few excep- 
tions) be so designed that normal 
maintenance and repair policies and 
routines will enable the using facil- 
ity to maintain that equipment in 
ready operating condition. 

To this end, the cognizant gov- 
ernment procuring branch has es- 
tablished specific repair-part pro- 
visioning and procurement policies 
and procedures to which the sup- 
pliers are contractually obligated. 
Until the supplier complies, he is 
not entitled to full payment. 

Just what has all this got to do 
with systems management? The 
answer . . . everything. The parts 
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lists, bills of material and all draw- 
ings developed and issued are basic 
data governing all provisioning and 
any subsequent follow-on support 
effort. Thus, if that “ten-cent” resis- 
tor is not listed, it is not acted on 
and the support program is not 
complete. 

What Provisioning is? — Basi- 
cally, this is the process by which 
the government, in conjunction 
with, and assisted by the manufac- 
turer, determines the equipment 
components required to support a 
new weapon or equipment for a 
specific time period. 

Who does the Provisioning?— 
The provisioning team usually com- 
prises representation from _ these 
areas: 

(A) The prime government user 
(Army, Air Force, Navy) including 
branch or bureau specialists in: 
supply management, procurement, 
technical or engineering liaison, 
cataloging and identification, pres- 
ervation and packaging. 

(B) The prime contractor: proj- 
ect engineer, design engineer, man- 
ufacturing, product service (field 
representatives), sales, finance. 

(C) The contributing subcon- 
tractor(s) and vendor(s) representa- 
tives. 

Why is Provisioning Necessary? 
—The government using activity 
must insure that supporting repair 
parts are available AT THE SAME 
TIME as the end item to provide 
the necessary ready-state opera- 
tional support. To accomplish parts- 
provisioning, the following areas 


must be defined and fully clarified: 

@ Source(s) of supply. 

@ True number and nomencla- 
ture 

@ Manufacturing lead-time or 
procurement cycle 

@ Estimated or 
prices 

@ Availability of like parts in 
the system 

@ Life expectancy of the part(s) 
(Reliability) 

@ Parts population i. e., how 
many times is the part used in the 
equipment 

@ Special handling and envi- 
ronmental requirements due to the 
design, material or operational char- 
acteristics 

@ Interchangeability 

@ Special tools and/or test 
equipment requirements 

@ Maintenance philosophy 

Presentation of Facts — With 
few exceptions, this information is 
available to the provisioning team 
in the basic documentation sub- 
mitted for their use. This is true in 
cases where the information is prop- 
erly and completely included in the 
prescribed formats as listed in spe- 
cifications (government and com- 
mercial) included within the con- 
tract. Any omission, error, oF 
unauthorized deviation from these 
contractual documentation require- 
ments will impede the provisioning, 
and timely support, of the equip- 
ment or weapon system. 

It is recognized that the re- 
quired technical documentation for 
provisioning, is complex. It must 
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also be recognized as being neces- 
sary, due to the extreme complexi- 
ties of governmental supply and 
support systems, the large and com- 
plex variety of items in the supply 
systems, and the gigantic range and 
depth of items and equipments in 
the systems. Each line item (part) 
requires full and equal review, doc- 
umentation, listing, management, 
cataloging, and surveillance from 
the time of procurement until the 
part has been obsoleted, by design 
change or improvement, and is ulti- 
mately purged from the supply sys- 
tem. 

It is therefore a strict charge 
by the government to, and accept- 
ance by, the supplier to maintain a 
true record of the part throughout 
its service life. Any failure to keep 
such a record, or not notify the us- 
ing activity of changes to the part, 
will result in costly delays to all 
concerned. 

To appreciate and understand 
how important each contribution 
is and why it must be made, let’s 
review and amplify the areas de- 
lineated above. 

First and most important we 
must have a true and complete 
parts list (PL) supplemented by a 
drawing of every item listed. 

This data will give such basic 
information as: part number, no- 
menclature, next higher assembly, 
material, source(s) of supply, all 
markings or special considerations, 
dimensions, unit weight, revisions. 

The unit weight is a specific re- 
quirement of the preservation and 
packaging branch. This data should 
be included at the outset for plan- 
ning and costing estimates relative 
to shipping and storage of the re- 
pair parts. 

Manufacturing lead-time must 
be known in order to program and 
plan the ordering cycle for the part. 
This information is of particular 
importance where highly complex 
items are concerned, which usually 
require long procurement-time. 

Another critical factor is pric- 
ing. Although prices may be rough 
estimates, such data are needed for 
funding and budget estimating, to 
establish the levels of support. 
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Parts population and avail- 
ability of like parts in the support 
system are additional factors con- 
sidered in provisioning. Parts popu- 
lation directly affects the depth to 
which support will be accomplished. 
In this regard, the true manufac- 
turer’s part number identification 
is very important, particularly when 
there are several vendors supplying 
parts, or assemblies, to the end item 
build-up. If care is not exercised 
in part number identification and 
listing, it is almost impossible to 
detect malnumbering, and thus lose 
a true record of parts population. 

The availability of like parts in 
the system also governs the pro- 
visioning of support parts. If alter- 
nate parts are called out, it is possi- 
ble for the provisioning team to 
research such data and establish the 
quantitative buying policy for a 
part. Failure to indicate this infor- 
mation can result in possible over- 
stocking of items at a needless cost 
to the government and ultimately 
to the tax payer. 

Life considerations also gener- 
ate questions from the provisioning 
team to establish reasons for “spar- 
ing” a part. These are: 

® How essential is this part to 
the operation of the equipment? 

@ How long will this part last? 

@ What happens to the equip- 
ment if this part fails? 

@ How long will it take to re- 
pair this part? 

@ Can we substitute something 
else for this part? 

@ Are there any special tools 
required? 

@ How often do you think this 
part will fail? 

Most of these questions are al- 
ready answered in the designing of 
the original equipment. At times, 
the engineer can only give his opin- 
ion or estimate as to what will 
occur, but even these opinions will 
aid in properly supporting the end 
item or weapon system. It is fact 
that the actions of a provisioning 
team have resulted in the review and 
redesign of end item equipment. 
This is more likely to happen at re- 
provisioning meetings when more 
actual usage data is available. 


Although the armed services will 
determine and advise the methods 
for preservation, packaging and 
packing the repair parts, the con- 
tractors are obliged to advise them 
of items that will require special 
attention in packaging and shipping. 
Needs for special environment pro- 
tection, extra physical protection, 
and items subject to deterioration 
with time or inactivity should be 
pointed out as the parts are pro- 
visioned. 


Interchangeability is one of the 
most complex, costly and often con- 
fusing aspects of repair-parts provi- 
sioning. When the end item is first 
designed, interchangeability is usual- 
ly non-entity in that the equipment 
is either made up of common hard- 
ware items, standard catalogue 
items, or all  specially-designed 
parts. But, once design improve- 
ments or changes are introduced, 
the problems associated with inter- 
changeability can, and do, become 
very complex. Such information 
establishes whether the superseded 
and superseding parts are truly in- 
terchangeable. 

The introduction date must be 
clearly indicated in all documenta- 
tion. This date should be estab- 
lished only after due review of: 

@ Need for the change. 

@ Status of present part in pro- 
duction. 

@ Effect on parts in the field, in 
supply system. 

@ Will parts be pro-rated or 
will the change be made to all units 
shipped and in-building? 

@ Who will pay for the retrofit? 

@ How will change affect op- 
eration of equipment? 

@ Is it economically-sound to 
make the change? 

@ What technical publications 
will have to be changed? When can 
this be done? 

@ When will the superseding 
part be available? 

@ Have the new part numbers 
been assigned and added to the 
documentation affected? 

Special tools and special test 
equipment comprise all special de- 
vices required to assemble, disas- 
semble, maintain and check the 
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REPAIR—-PARTS LOGISTICS . . . continued 


Faulty records cause costly delays 
and needless paper shuffling 


parts. These do not include stand- 
ard tools and equipments that are 
readily available in the open market 
as commercial items. There is usual- 
ly a stipulation in the basic design 
specifications to the effect that the 
equipment be so designed as to mini- 
mize the need for special tools or 
special test equipments. It is also 
required that all such special tools 
and tests equipment necessary to 
maintain the end item should be 
properly documented, and provi- 
sioned. 

It is the engineer’s responsibility 
to review these special tools to as- 
certain their applicability, need and 
design, and then have the proper 
drawings, parts list, etc., prepared 
and issued. Quite often the need 
for special tooling is not discovered 
until the equipment is in the field. 
Regardless of when, where, or how 
this need arises, the above review 
and documentation process must be 
followed. It will thus be possible 
to apprise the customer of the tool- 
ing needs to provide the necessary 
support. As for maintenance aspects, 
at the outset of the program the 
Armed Services will indicate the de- 
sign objectives and the maintenance 
allowed and required with the weap- 
on system or equipment. 

Post-Provisioning Action—This 
is the same for both production and 
R&D programs. The customer will 
review the decisions and quantities 
of repair parts provisioned, and then 
issue contractor procurement au- 
thorization. This sounds simple and 
straight forward, but let’s delve into 
some of the major activity required 
to issue the procurement list. Each 
part that is provisioned as a re- 
quired support repair part must be 
catalogued and identified by a spe- 
cific Federal Stock Number (FSN). 
If all the data and documentation 
is not complete and correct, the 
FSN cannot be issued until clarifica- 
tion is received. Here it is impor- 
tant to note that until a part is iden- 
tified by a FSN, it cannot be shipped 
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into the supply system. This edict 
is tempered in situations, and only 
by a waiver from the customer can 
such “unlisted” parts be shipped. 
These few items so shipped are 
closely followed and clarification is 
expedited to ensure prompt issuance 
of FSN’s. 

Concurrent with the request for 
an FSN, data and documentation 
are furnished the packaging branch 
for their use in establishing the 
method of pack for each item. Here 
is where the notification, by the con- 
tractor, for special handling is con- 
sidered to ensure that proper protec- 
tion will be called out in the 
packaging instructions. Again, any 
omission of information will be re- 
flected in possible mal-packaging 
instructions which will result in 
damaged unuseable material that 
could impair the effectiveness of the 
weapon system or equipment. On 
receipt of the processed data from 
the several support branches, the 
supply management facility will 
establish and issue procurement au- 
thorization to the contractor. He, in 
turn, processes the information and 
places orders for the items released. 
It would have been reassuring at 
this point to report that the vendors 
manufacture the items and ship on 
schedule; all material is accumu- 
lated and dispersed in accordance 
with the customer’s direction; and 
all parts arrived intact and are read- 
ily available as needed. This could 
be true except for one thing—de- 
sign changes. 

Actually, even this nemesis 
poses no great problems—provided 
the supporting data and documen- 
tation is complete, correct and 
promptly dispatched. The process- 
ing of design changes is much like 
that for initial parts-provisioning. 
Now the differences in processing 
require more adroitness on the part 
of the engineer and draftsman to 
ensure that the change is clearly 
depicted and documented. 

It must be remembered that a 


change usually affects two parts— 
the superseded and the superseding. 
Disposition must be given to the 
superseded part. It is the engineer’s 
responsibility to properly investigate 
and establish the disposition. This 
requirement cannot be overlooked, 
or shirked. Until disposition is de- 
clared, the documentation is not 
complete, the change cannot be 
processed to the customer, and thus, 
in fact, we are not supporting the 
equipment. 

Never Ending Job—The acid 
test for all parts-provisioning, docu- 
menting, procuring and ultimate 
shipment comes when the part is 
needed to replace one that is de- 
fective. If we all have fully sub- 
scribed to the established require- 
ments, it is then a matter of routine 
to effect the replacement, and re- 
store the equipment to an opera- 
tional state. 

Despite the restoration of the 
equipment to its intended operable 
condition, the job is not done. 
There must be a feed-back, relative 
to the failure or failure rate and 
such supplementary data, to the de- 
sign group for evaluation and for 
future design considerations. By 
using existing reporting practices, 
implementing new routines, where 
necessary, the data is transmitted to 
the cognizant personnel for their 
government and action. 

The important facts to remem- 
ber—and practice—are that all the 
data and documentation prepared 
and processed must be accurate, 
completely descriptive and prompt- 
ly dispatched. 

In the ever accelerating tech- 
nological race, time is our greatest 
enemy. 

Let’s not sabotage our gains by 
generating confusion in the form 
of mis-information and/or unclear 
documentation. Clarification takes 
time—the shortest commodity in 
supply. 
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_ELECTRONIC PROGRESS _ 


Skybolt Checkout Automated 


Universal-tester concept aimed to stretch Air Force's AGE dollar; 
Bendix adapts programmer-comparator to ALBM ground testing; 
Modular design provides for growth factor and versatility 


by S. Peter Kaprielyan 


Variety, complexity, short lead- 
time and early obsolescence mark 
today’s weapons-system arsenal. The 
need for concurrent development 
and production has ramified the 
tasks of weapons-systems managers. 
These problems expand further in 
the tier of checkout-equipment pro- 
ducers. For, makers of checkout 
systems often must anticipate the 
needs of weapons-systems designers 
before the weapon concept has 
jelled. 

Repeat grappling with this prob- 
lem both by industry and Air Force 
gave birth to specification MIL-P- 
26664A (USAF). Tenets of this 
specification stress universality and 
versatility for future checkout equip- 
ment, with automatic operation 
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viewed only from practical aspects. 

The Air Force’s Douglas-built 
Skybolt will be the first missile to 
reflect this philosophy, namely the 
Checkout Sequence Programming 
Set, Air Force Type AN/GJQ-9. It 
is designed and built by Bendix 
Support Equipment, Eclipse-Pioneer 
Div., The Bendix Corporation, and 
has been ordered by the Air Force 
in production quantities. 

Design Philosophy — Design of 
checkout systems evolves basically 
from two types of functions: (a) 
common-denominator type func- 
tions which are independent of sys- 
tems to be tested; (b) functions pe- 
culiar to the systems to be tested. 
With this point of departure, the cir- 
cuitry and components for the inde- 
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pendent functions are housed in a 
cabinet group called the program- 
mer-comparator (PC), while the 
equipment governing the functions 
dependent on system characteristics 
are grouped in “adapters.” 

This concept is the key feature 
of the Q-9, and provides for long- 
range improvements in weapons- 
systems and automatic testing tech- 
niques. 


When Skybolt joins the ranks of 
operational missiles the Q-9 tester 
will be used to check out the tactical 
readiness of the missile at all levels 
of maintenance. Marriage of PC 
concept to special-purpose adapters 
extends the application of the Q-9 
also to space probes, monitoring of 
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A TYPICAL TEST ARRAY depicts four stations 
for the checkout of missiles one-at-a-time. 


<q AN/GIQ-9 TESTER will check mission-readi- 
ness of Skybolt missiles shown under B-52 wing. 
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SKYBOLT CHECKOUT . . 


. continued 


Tester multiplexed for many adapters; 
Control capacity expanded to 3000 channels 


atomic-energy generation, and to 
general industrial processing. Auto- 
matic feature of Q-9 allows semi- 
skilled personnel to control and 
assess complex mechanical, electro- 
mechanical or electronic equipment 
on a GO-NO-GO basis. 

How Q-9 Operates—The basic 


_ circuitry and hardware of the Q-9 


are assembled into 18 subsections 
within five cabinets. Punched tape 
is used to store data for program- 
ming, measuring, and evaluating 
the system under test. 

Program control elements re- 
ceive inputs from a photoelectric, 
scanning-type tape reader. Photo 
diodes in reader convert the eight- 
hole pattern into electric signals. In 
the “normal” automatic or “pro- 
gram-search” mode the information 
is scanned at 150 lines/sec. Tape 
reader runs at 800 lines/sec in a 
slewing and rewind mode. The 
program-control capability allows 
storing of a test number and auto- 


SIMPLIFIED BLOCK DIAGRAM 
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matically searches for the desired 
test number on tape; upon the 
“find,” the system reverts to normal 
routine. 

Although normal mode of oper- 
ation is automatic, test set can also 
be operated manually to run or re- 
run specific check points if needed. 

Through a binary coded net- 
work, parallel comparison is made 
of each test point measurement 
value. Comparison with both the 
high and low tolerance limits pro- 
vides the decision as a GO or NO- 
GO output signal. Continuous 
data-recording is provided by both 
visual and printed readout systems, 
throughout tester operation. 

Printer translates binary coded 
data into decimal form, and prints 
the following data in single-line on 
pressure-sensitive paper: test num- 
ber; value and polarity of upper 
limit, answer, and lower limit; range 
and type of measurement; GO, NO- 
GO indication. 


Display 


DC Voltage 
Ranges 
Accuracy 
Conversion and 
Setting Time 


AC Voltage 
Ranges 
Accuracy 


Resistance 
Ranges 
Accuracy 


Time Intervals 


shown above 
traces flow of coded information and signals. In opera- 
tion, AN/GJQ-9 is connected through adapter(s) to 
system under test. On command from taped instruc- 
tions, tester routes stimuli control signals from stimuli 
(signal) generators in adapter. Stimuli from adapter 
go to system being tested. 


Frequency 


Voltage Ratio 
AC and DC 
Accuracy 


Phase 


MEASUREMENT 


Self-Checking—tTester also fea- 
tures self-checking provisions for 
fault isolation. Each switching action 
decoded from tape is compared, by 
feedback, with the encoded informa- 
tion. Agreement allows tape to ad- 
vance; disagreement stops it. An 
auto-check GO or NO-GO is then 
given as required. A parity circuit 
detects tape error due to wear or 
misuse. A self-check tape system 
automatically verifies that all logic 
switching, input and output circuits 
are working correctly, and that all 
measurement units are operating 
within required accuracies. 

Program Control Capacity — 
Programming set is capable of se- 
lecting up to 200 test points for 
measurement and includes 100 chan- 
nels for weapon-system stimuli con- 
trol. Provisions have been made for 
an additional 200-test-point selector 
and one additional 100-channel 
stimuli control unit. The control 
and selection logic capacity is capa- 
ble of selecting a maximum of 2,000 
test points for measurement and 300 
stimuli control channels. 

Through an additional bay of 
equipment, the Q-9 is effectively 
multiplexed for use with many 
adapters. With this addition, con- 
trol capacity is multiplied by a fac- 


AN/GJQ-9 
PROGRAMMER-COMPARATOR 
MEASUREMENT CAPABILITIES 


CAPABILITIES 


3-Digit (0.999 to 99.9V) 


1, 10, 100, 1000 V 
+ 0.1% Range + 1 Digit 


Approximately 300 Microsec. 


1, 10, 100, 1000 V 
1.0% Range + 1 Digit 60 CPS to 5 KC 
3.0% Range = 1 Digit 5 KC to 10 KC 


100, 1000, 10,000, 100,000, 1,000,000 Ohms 
+ 1.0% to 100,000; + 3.0% to 1,000,000 
0.1 Millisec to 10,000 Sec 

0.1 CPS to 1.0 MC 


1, 10, 100, 500 

0.1% of Range + 1 Digit DC 

1.0% of Range + 1 Digit 60 CPS to 5 KC 
3.0% of Range + 1 Digit 5 KC to 10 KC 


In-phase and Quadrature Components 
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tor of 10; that is, 3000 stimuli con- 
trol channels. 

Presently, the tester is being sup- 
plied in transportable bays, pri- 
marily for permanent installations. 
Modular construction, however, 
makes this equipment packagable in 
mobile units for field use. Tester is 
designed to operate in environ- 
mental conditions from —20° to 
55° C. Power requirements are 
115v, 50 or 60 cyc, single-phase, or 
115/200v, 400 cyc, 3-phase, 4-wire. 

Typical Application—A typical 
test arrangement for a complete mis- 
sile system is shown in schematic 
form in Fig. 1. Depicted are four 
separate test stations, and it’s as- 
sumed that one missile will be tested 
at a time. This array shows the Q-9 


OPERATOR'S CONSOLE 


1AI-TAPE READER | A6-VISUAL 


in three basic sections: 


@ A two-bay operator’s console 
containing tape reader, printer, 
visual display, controls, and decod- 
ing circuits. 

@ A two-bay measurement and 
evaluation section, containing com- 
parison circuitry, self-test standards, 
and decoding control for selecting 
test points and stimuli channels. 

@ A detachable bay including 
the hard switching (crossbar for test 
point and relays for stimuli selec- 
tion) and the basic power supply. 

Assuming that program control 
needs are beyond the 300 stimuli 
control channels of the expanded 
tester, a selector bay is inserted be- 
tween the measurement-evaluation 
section and the detachable bay. This 


MEASUREMENT ANO 
SELECTOR RACK 


DETACHABLE BAY 


~FRONT- 
2A\-COMPARATOR 2A7-VOLTAGE ADC 3AI- EXPANSION AREA 


1A2- PRINTER DISPLAY 2A2-TIMEADC  2A8-ADC PREAMP 342- STIMUL! CONTROL 
|A3-READOUT- _‘|A7-MANUAL .2A3-AUX.TIMER —.2A9-RANGE REF & 33- EXPANSION AREA 
PRINTOUT LOGIC CONTROL 2A4-SELECTOR CONVERTER 3A4-TEST POINT 
\A4- DECODER |A8-POWER LOGIC SELECTOR SELECTOR 
AUTOCHECK SUPPLY __2A5-STIMULI 2AI0-STANDARDS — 3a5- POWER SUPPLY 
\AS- TEST SEARCH A9-CONNECTOR CONTROL LOGIC 2All-POWER SUPPLY 3a6 CONNECTOR PANEL 
PANEL =» 2AG-STORAGE = 2AI2-CONNECTOR 3.17. BOWER SUPPLY 
wee. CONNECTOR PANEL 
MISC. FROM TO ADAPTERSOR EXTERNAL FROM UNIT INPUT 
SWITCHING UNDER TEST POWER 


TEST SEARCH 
APE % 


[OPERATORS CONSOLE _ 


ADAPTERS UNIT UNDER TEST CONTROL 


DECODER AUTOCHECK 
MANUAL CONTROLS 


TEST POINT 
SELECTOR 


RANGE REFERENCE 
AND CONVERTER 
SELECTOR 


COMPARATOR 


ANALOG 
SIGNALS 


@— CONTROL 
12+ LINES 


TO CONTROL LINES 


VISUAL INDICATOR 


BASIC CIRCUITRY of AN/GJQ-9 tester is housed in five cabinets, out- 


lined above, with major subdivisions oriented functionally. 
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selector bay contains switching de- 
vices, a power supply, and some iso- 
lation circuitry to simplify connec- 
tion of pulse information lines from 
the tester to the adapters. The 
switching devices operate by pro- 
gram codes from tester in a man- 
ner similar to operation of detach- 
able bay. However, any one of the 
2000 test points and 3000 stimuli 
channels now can be selected 
through 10 channels of the selector 
bay. As stated above, this increases 
the control capacity for stimuli by 
a multiple of 10, with the following 
advantages: 

@ Number of control lines for 
any group of test points or stimuli 
channel is considerably less than 
the actual number of hard switching 
points involved. Therefore, the num- 
ber of wires from Q-9 to adapter is 
reduced. 


@ Control lines handle sizable, 
digital-type signals. This type of 
transmission is less susceptible to 
problems associated with long cables 
due to “noise,” attenuation, and 
“cross talk” than are low-level ana- 
log and high-frequency test leads. 

e@ Actual wires attached to 
points of the item under test are 
minimized in length by the proxim- 
ity of hard switching to adapters. 


@ Selector bay may have the 
control lines for up to 10 adapters 
attached and left permanently in 
place. Cable handling is thereby re- 
duced together with possibility of 
damage and human errors. Since the 
Q-9 is directed to the appropriate 
adapter by tape commands, only the 
cables to connect the adapter to the 
item under test need handling. 


Aside from these operational ad- 
vantages, the multiple use of stan- 
dardized hardware (test-point cross- 
bar switch assemblies and stimuli 
control relay assemblies) is attrac- 
tive from economical and logistical 
aspects. 

— 


A REPRINT 
of this article can be obtained by 
writing on company letterhead to 
The Editor, AIRCRAFT & MISSILES, 
Chestnut & 56th Sts., Phila. 39, Pa. 
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B.F.GOODRICH OFFERS 


COMPLETE CAPABILITY 


IN FILAMENT-WOUND 
ROCKET MOTOR CASES 
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Circle 14 on Inquiry Card 


At BFG the ingredients for successful production of filament-wound 

plastic-impregnated glass fiber structures are: 

e An active BFG development program for resin systems, backed by 
years of research in rubber and plastics chemistry. 


e A pilot plant program for producing glass fibers with superior 
properties. 


e Years of experience in unidirectional filament construction. 
e A machine design group which engineers the production equip- 
ment for this new technique. 


e Facilities for producing the complete structure, including insulator 
liner, at one location. 


This complete capability can help you in em came | and producing 
light, strong, heat resistant structures...for rocket motor cases, 
nozzles, and pressure vessels. For booklet describing the filament 
winding method, write B.F.Goodrich Aviation Products, a division of 
The B.F.Goodrich Company, Dept. AM-7, Akron, Ohio. 


“BEGoodrich, aviation products 
“) ee 
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_ INTELLIGENCE REPORT | 


Russia’s jack-rabbit start in the missile race created a big- 
booster gap. Repeated Sputnik firings conditioned most space 
enthusiasts to this realization. But the first man-in-space shot on 
April 12 still boomed out as startlingly as Big Ben at midnight. 
Much has been released about Major Gagarin’s reaction to the 
flight. Little has been released about the booster that did the job. 

What does Russia really have? Listed in this directory are 
36 missiles that best intelligence indicates is the basic family of 
Russian missiles. It includes battle-field weapons and the big 
ICBM’s that have doubled so well in the Soviet space program. It 
is the first complete rundown on Russian missile weaponry. Data 
was assembled for Aircraft & Missiles by George J. Geiger, 
aeronautical historian, through sources in Germany and France. 

Extra copies of this directory available by writing: Hand- 
book Supplement, Aircraft & Missiles, 56th & Chestnut Streets, 
Philadelphia 39, Penna. Price: $1.00 each, 3 for $2.00. Special 
rates on single address mailings in quantities of 50 or over. 


_ SUPPLEMENT TO THIRD ANNUAL HANDBOOK ISSUE | 


Missile Handbook is published by Aircraft & Missiles, Chilton Co., 56th & Chestnut Streets, Philadelphia 39, Penna. 
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- RUSSIA’S MISSILES | 


140MM ROCKET 


Service: Army 
Type: Battlefield Rocket 
Status: Operational 


Physical Data 
Length: 3.4 ft 
Diameter: 0.5 ft, 1.2 ft fin span 
Weight: 120 Ib 
Powerplant: Solid propellant 
Warhead: 55 Ib high-explosive 
Guidance: None 


Remarks 
Four pop-out folding fins. Range 
9900 yds at Mach 1.6. First seen 
7 Nov 1959 in Moscow. Identified 
as BM-14 also mounted on GAZ- 
63 truck. Used by Soviet Tank 
Forces. 


Service: Army 
Type: Battlefield Rocket 
Status: Operational 


Physical Data 
Length: 10.4 ft 
Diameter: 0.9 ft, 1.3 ft fin span 
Weight: 428 Ib 
Powerplant: Solid propellant 
Warhead: 128.5 Ib high-explosive 
Guidance: None 


Remarks 
Range 20,000 yards at Mach 2.4. 
First seen in 1954. Four rd 
launcher mounted on ZIS/ZIL-151 
truck. 75 launchers in each Soviet 
Tank Army. 


240MM ROCKET 


Service: Army 
Type: Battlefield Rocket 
Status: Operational 


Physical Data 
Length: 4.2 ft 
Diameter: 1.1 ft, no fins 
Weight: 248 Ib 
Powerplant: Solid propellant, angled 
venturis 
Warhead: 108.5 Ib high-explosive 
Guidance: None 


Remarks 
Range 7700 yds at Mach 1.5. First 
seen in late 1953. Mounted on 
either ZIS/ZIL-151 truck or AT-s 
tractor. Twelve in each Soviet 
Tank Division. 


200MM ROCKET 


52 


280MM ROCKET 


Service: Army 
Type: Battlefield Rocket 
Status: Operational 


Physical Data 
Length: 17.0 ft 
Diameter: 1.2 ft, 2.2 ft fin span 
Weight: 1000 Ib 
Powerplant: Solid propellant 
Warhead: 483.5 Ib high-explosive 
Guidance: None 


Remarks 


Range 23,500 yd at Mach 1.7. First 
seen in late 1957. Mounted on 
YaAZ-214 heavy truck. Standard 
in all Soviet Artillery Regiments. 


C-2 
Service: Air Force 
Type: Surface-to-Air 
Status: Training, phased out 


Physical Data 
Length: 25.8 ft 
Diameter: 2.95 ft, 8.1 ft fin span 
Weight: 8400 Ib 
Powerplant: Liquid engine, 17,160- 
Ib thrust 
Warhead: High-explosive 
Guidance: Beam rider 


Remarks 
Range 25 mi at Mach 2.0. Ceiling 
50,000 ft. Developed from WW 
I! German ‘‘Wasserfall.’’ 


GOLEM 1 


Service: Navy 
Type: Underwater-to-Surface 
Status: Operational 


Physical Data 

Length: 53.8 ft 

Diameter: 5.5 ft, 11.2 ft fin span 

Weight: 33,125 Ib 

Powerplant: Liquid engine, 121,200- 
Ib thrust 

Warhead: 2000 Ib high-explosive or 
nuclear 

Guidance: Programmed 


Remarks 
Range 395 mi at Mach 7.0. Two ar 
three towed behind submerged 
submarine. Missile stands up- 
right in water by flooding ballast 
chamber in tail. 
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GOLEM 2 


Service: Navy 
Type: Underwater-to-Surface IRBM 
Status: Operational 


Physical Data 
Length: 56.9 ft 
Diameter: 7.2 ft, 13.2 ft fin span 
Weight: 74,800 Ib 
Booster: Liquid engine, 242,000-Ilb 


thrust 

Sustainer: Liquid engine, 71,500-Ib 
thrust 

Warhead: 1430 Ib high-explosive or 
nuclear 


Guidance: Programmed 


Remarks 


Range 1240 mi at Mach 11.4. Three 
missiles towed behind submerged 
submarine. Missile stands up- 
right in water by flooding ballast 
chamber in tail. 


GOLEM 3 


Service: Navy 
Type: Underwater-to-Air 
Status: Operational-development 


Physical Data 
Length: 17.2 ft 
Diameter: 2.2 ft, 5.9 ft span 
Weight: 4625 Ib 
Powerplant: Four solid propellant, 
14,950-Ib total thrust 
Warhead: 175 Ib high-explosive 
Guidance: Infrared 


Remarks 
Range 7.5 mi at Mach 2.5. Ceiling 
67,000 ft. Launched from tube 
by compressed air. Land version 
in development stage for Army. 


J-1 
Service: Air Force, Army, Navy 
Type: Target drone, Surface-to-Sur- 
fac 


e 
Status: Operational 


Physical Data 
Length: 26.85 ft 
Diameter: 3.0 ft, 20.75 ft wing span 
Weight: 9700 Ib 
Booster: Two solid propellent, 2000- 

Ib thrust 

Sustainer: Pulse-jet, 1825-lb thrust 
Warhead: 2650 Ib high-explosive 
Guidance: Radio 


Remarks 


Range 375 mi at Mach 0.65. Ceil- 
ing 21,300 ft. 


Aircraft & Missiles ¢ July 1961 


“RUSSIA’S MISSILES _ 


J-2 
Service: Air Force, Army, Navy 
Type: Target drone, Surface-to-Sur- 

face 
Status: Operational 


Physical Data 
Length: 36.7 ft 
Diameter: 4.5 ft, 23.7 ft wing span 
Weight: 16,100 Ib 
Booster: Two solid propellant, 2000- 

Ib thrust 
Sustainer: 4850-lb thrust turbo-jet 
Warhead: 2200 Ib nuclear 
Guidance: Radio 


Remarks 


Range 520 mi at Mach 0.87. Used 
from submarines. Fitted with 
cargo nose container to carry 
3200 Ib supplies to isolated troop 
units. 


J-3 
Service: Navy 
Type: Surface-to-Surface IRBM 
Status: Operational 


Physical Data 
Length: 37.2 ft 
Diameter: 4.6 ft, 23.7 ft wing span 
Weight: 20,900 Ib 
Booster: Four solid propellant, 4000- 

Ib total thrust 
Sustainer: Ram jet, 14,900-lb thrust 
Warhead: 2200 Ib nuclear 
Guidance: Radio 


Remarks 
Range 1450 mi at Mach 1.15. Used 
from submarines. Possible use 
from cruiser type vessels. 


KOMET D 


Service: Air Force 
Type: Air-to-Surface 
Status: Development 


Physical Data 
Length: 15.0 ft 
Diameter: 3.0 ft, 8.0 ft wing span 
Weight: Unknown 
Powerplant: Solid propellant, 3000 to 

5000-Ib thrust 
Warhead: Thermonuclear 
Guidance: Radio-radar 


Remarks 
Range 93 mi at Mach 0.85. Flight 
tested in 1957. Launched at 50,- 
000 ft altitude from BISON or 
BEAR bomber. 
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ME(IGOR) 
Service: Army 
Type: Anti-tank 
Status: Operational 
Physical Data 
Length: 4.0 ft 
Diameter: 0.41 ft 
Weight: 10.5 Ib 
Powerplant: Solid propellant 
Warhead: 3.75 Ib high-explosive 
Guidance: None 
Remarks 
Range 2.25 mi at Mach 0.7. Two 
man firing team. Similar to U. S. 
“‘Bazooka.”” In production since 


1946. Used throughout the Soviet 
Armed Forces. 


Service: Army 
Type: Surface-to-Air 
Status: Training, phased out 


Physical Data 

Length: 15.0 ft 

Diameter: 2.0 ft, 10.0 ft wing span 
Weight: 3300 Ib 

Booster: Three solid propellant 
Sustainer: Walter type liquid engine 
Warhead: High-explosive 

Guidance: Inertial 


Remarks 
Velocity Mach 1.3. Developed about 
1947. Also used as surface-to- 
surface tactical type missile. 


M-2 
Service: Air Force, Army 
Type: Surface-to-Air 
Status: Operational 


Physical Data 
Length: 36.0 ft 
Diameter: 1.6 ft, 5.3 ft fin span 
Weight: 3970 Ib 
Booster: Solid, 9350-lb thrust 
Sustainer: Solid, 4625-ib thrust 
Warhead: 26.5 Ib high-explosive 
Guidance: Semi-active homing 


Remarks 
Range 37.25 mi at Mach 2.05. Ceil- 
ing 54,840 ft. First seen in 1957 
in Moscow. Mounted on mobile 
trailer-launcher. New test version 
reported to reach 150,000 ft. 
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M-100 


Service: Air Force 
Type: Air-to-Air 
Status: Operational, phased out 


Physical Data 
Length: 13.0 ft 
Diameter: 0.9 ft, 3.0 ft wing span 
Weight: 990 Ib 
Powerplant: Solid propellant 3400-Ib 

thrust 

Warhead: 336 Ib high-explosive 
Guidance: None 


Remarks 
Range 5 mi at Mach 0.96. Developed 
in 1947 by German technicians. 
Still used in the Arctic regions by 
the PVO (Anti-Air Defense Force). 


M-100A 


Service: Air Force 
Type: Air-to-Air 
Status: Operational 


Physical Data 
Length: 4.43 ft 
Diameter: 0.26 ft, 1.0 ft fin span 
Weight: 85 Ib 
Powerplant: Solid propellant 1000-ib 
thrust 
Warhead: 20 Ib high-explosive 
Guidance: Infrared 


Remarks 
Range 3.4 to 5 mi at Mach 2.65. 
Control is by jet deflection. Also 
in an unguided version. Similar to 
GAR-3 ‘‘Falcon.”’ 


POL-1 and POL-2 


Service: Air Force 
Type: Target missile 
Status: Operational-development 


Physical Data 
Length: (1) 14.27 ft, (2) 25.6 ft 
Diameter: (1) 0.92 ft, (2) 2.3 ft 
Weight: (1) 2400 Ib, (2) 25,950 Ib 
Powerplant: Four solid propellant 
(1) 7990 Ib total thrust 
(2) 90,650 Ib total thrust 
Payload: (1) 9.2 Ib, (2) 90 Ib 
Guidance: (1) Programmed, (2) 
Inertial programmed 


Remarks 
POL-2 designed for IGY studies 
Recovered by means of a para- 
chute in nose cone. 
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T-1 (M 101) 
Service: Army, Navy 


Type: Surface-to-Surface IRBM 
Status: Operational 


Physical Data 
Length: 62.0 ft 
Diameter: 5.6 ft, 12.0 ft fin span 
Weight: 37,850 Ib 
Powerplant: Liquid engine 77,000-Ib 

thrust 

Warhead: 2650 Ib nuclear 
Guidance: Radio-inertial 


Remarks 
Range 400 to 600 mi. First seen in 
1956 in Moscow. Copy of Ger- 
man A-4. Has transporter-erector 
trailer. Reports of over 3000 in 
use. Few given to Red China. 


T-2 (M 103) 
Service: Army 


Type: Surface-to-Surface IRBM 
Status: Operational 


Physical Data 

Length: 65.5 ft 

Diameter: 8.5 ft, 17.0 fin span 

Weight: 122,000 Ib 

Booster: M-103 liquid engine 268,- 
000-Ib thrust 

Sustainer: Liquid engine 78,100-Ib 
thrust 

Warhead: 2240 Ib nuclear 

Guidance: Inertial 


Remarks 
Range 1800 mi at Mach 13.1. Copy 
of German A-10. Based in Satel- 
lite countries. Reports of 700 in 
service. 


T-3 Mk 1 (M 104) 


Service: Soviet Missile Command 
Type: Surface-to-Surface ICBM 
Status: Operational 


Physical Data 

Length: 88.5 ft 

Diameter: 11.5 ft, 19.5 ft fin span 

Weight: 176,000 Ib 

Booster: Three liquid engine, 480,- 
000-ib total thrust 

2nd Stage: Two liquid engine, 270,- 
000-ib total thrust 

3rd Stage: Liquid, 78,100-Ib thrust 

Warhead: 2200 Ib thermonuclear 

Guidance: Radio-inertial 


Remarks 


Range 4950 mi at Mach 20.0. In 
operational service 1959. Guid- 
ance housed in second stage. 
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T-3 Mk 2 


Service: Soviet Missile Command 
Type: Surface-to-Surface ICBM 
Status: Development 


Physical Data 

Length: 108.0 ft 

Diameter: 16.0 ft, 23.5 ft fin span 

Weight: 352,000 Ib 

Booster: Three liquid engines, 480,- 
000-Ib total thrust 

2nd Stage: Two liquid engines, 270,- 
000-Ib total thrust 

3rd Stage: Liquid engine, 78,100-Ib 
thrust 

Warhead: 2500 Ib thermonuclear 

Guidance: Inertial 


Remarks 
Range 6500 mi at Mach 20.7. First 
launched in 1957. Guidance in 
second stage. Used for launching 
satellites into space. 


T-3A Mk 1 


Service: Soviet Missile Command 
Type: Surface-to-Surface ICBM 
Status: Operational 


Physical Data 

Length: 91.5 ft 

Diameter: 12.0 ft, 19.5 ft fin span 

Weight: 176,000 Ib 

Sustainer: Two liquid engines, 268,- 
000-lb total thrust 

Booster: Four Liquid engines, 57,000- 
Ib total thrust 

Warhead: 1100 Ib thermonuclear 

Guidance: Programmed 


Remarks 


Range 6200 mi at Mach 21.5. Ad- 
vance T-3 missile, using many T-3 
component parts. Vernier engines 
for roll and directional control. 
Fired from fixed bases. In pro- 
duction and being considered for 
“hardened sites." 


T-3A Mk 2 


Service: Soviet Missile Command 
Type: Surface-to-Surface ICBM 
Status: Operational 


Physical Data 

Length: 101.5 ft 

Diameter: 16.0 ft, 23.5 ft fin span 

Weight: 396,000 Ib 

Booster: Four liquid engines, 820,- 
000-Ib total thrust 

Sustainer: Two liquid engines, 268,- 
000-Ib thrust 

Warhead: 1250 Ib thermonuclear 

Guidance: Programmed 


Remarks 
Range 6800 mi at Mach 22.1. Also 
in mass production. Fired from 
fixed bases. Reports that this ver- 
sion was used for the Soviet 
‘‘man-in-space”’ project. 
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T-4 (M 102) 
Service: Army 


Type: Surface-to-Surface IRBM 
Status: Operational-development 


Physical Data 

Length: 56.1 ft 

Diameter: 7.2 ft, 14.0 ft fin span 

Weight: 70,850 Ib 

Booster: Three liquid engines, 181,- 
950-Ib total thrust 

Sustainer: Liquid engine 52,800-Ib 
thrust 

Warhead: 1775 Ib high-explosive 

Guidance: Inertial 


Remarks 


Range 1000 mi at Mach 11.15. De- 
veloped from German A-10. Very 
elaborate guidance. Some _ ver- 
sions fitted with stubby wings. 
Has not been too successful. 


T-4A 
Service: Soviet Missile Command 


Type: Surface-to-Surface ICBM 
Status: Development 


Physical Data 


Length: 122.0 ft 

Diameter: 10.2 ft, 63.8 ft wing span 

Weight: 231,000 Ib 

Booster: Four solid propellant, 264,- 
000-ib total thrust 

2nd Stage: Liquid engine, 264,000-Ib 
thrust 

3rd Stage: Liquid engine, 77,000-Ib 
thrust 

Warhead: 3080 Ib nuclear 

Guidance: Radio-programmed 


Remarks 


Range 12,500 mi at Mach 19.5. 
Existence confirmed December 
1957. Soviet version of the Ger- 
man Sanger Project of anti-podal 
rocket bomber. Involved Soviet 
“‘man-in-space"’ projects. 


T-5 
Service: Army 
Type: Surface-to-Air 
Status: Training, phased out 


Physical Data 

Length: 32.2 ft 

Diameter: 2.8 ft, 9.4 fin span 

Weight: 4850 Ib 

Booster: Liquid engine, 83,500-lb 
thrust 

2nd Stage: Solid propellant, 8200-Ib 
thrust 

3rd Stage: Solid propellant, 2300-Ib 
thrust 

4th Stage: Solid propellant, 440-Ib 
thrust 

Warhead: 458 Ib high-explosive 

Guidance: None 


Remarks 


Range 100 mi at Mach 4.35. Ceil- 
ing 211,200 ft. Identified in 
1948. Copy of German “Rhein- 
bote’’ design. Also used as sur- 
face-to-surface tactical missile. 


T-5B 
Service: Army 


Type: Surface-to-Surface 
Status: Operational 


Physical Data 


Length: 30.0 ft 

Diameter: 2.5 ft, 5.0 ft fin span 

Weight: 5750 Ib 

Powerplant: Solid propellant, 22,- 
000-Ib thrust 

Warhead: 1180 Ib high-explosive or 
nuclear 

Guidance: None 


Remarks 


Range 25 mi at Mach 2.3. First seen 
in 1957. Mounted on KW-85 or 
Joseph Stalin I! AFV tank chassis. 
Standard in all Soviet Armored 
Units. 


T-5C 
Service: Army 


Type: Surface-to-Surface 
Status: Operational 


Physical Data 

Length: 25.0 ft 

Diameter: 1.1 ft, 2.1 ft fin span 

Weight: 4400 Ib 

Powerplant: Solid propellant, 23,200- 
Ib thrust 

Warhead: 1100 Ib high-explosive or 
nuclear 

Guidance: None 


Remarks 


Range 25 mi at Mach 3.3. __ Intro- 
duced in November 1957. Mount- 
ed on PT-76 amphibian tank chas- 
sis. Very mobile. New version 
with different shaped warhead now 
in production. 


T-6 
Service: Air Force, Army 
Type: Surface-to-Air 
Status: Operational 


Physical Data 

Length: 22.0 ft 

Diameter: 2.7 ft, 7.9 ft fin span 

Weight: 4000 Ib 

Booster: Four solid propellant, 10,- 
580-Ib total thrust 

Sustainer: Two solid propellant, 
2200-Ib thrust 

Warhead: 88 Ib high-explosive 

Guidance: Radar 


Remarks 
Range 25 mi at Mach 2.4. Ceiling 
62,000 ft. Finned nose cone 
separated by explosive bolts and 
warhead coasts to target on bal- 


listic trajectory. In wide use, 
claimed highly efficient for air de- 
fense. 
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T-7 
Service: Air Force 
Type: Surface-to-Air 
Status: Operational 


Physical Data 


Length: 30.1 ft 

Diameter: 2.6 ft, 9.1 ft fin span 

Weight: 5050 Ib 

Powerplant: Two liquid engines, 22,- 
400-Ib total thrust 

Warhead: 407 Ib high-explosive 

Guidance: Radar 


Remarks 


Range 60 mi at Mach 5.9. Ceiling 
100,000 ft. Originally a high alti- 
tude research vehicle. Produced 
at an assembly plant near Mos- 
cow. 


T-7A 
Service: Army 
Type: Surface-to-Surface 
Status: Operational 


Physical Data 


Length: 27.8 ft 

Diameter: 2.7 ft, 9.6 ft fin span 

Weight: 8800 Ib 

Powerplant: Solid propellant 11,450- 
Ib thrust 

Warhead: 1770 Ib high-explosive or 
nuclear 

Guidance: Radio-inertial 


Remarks 
Range 100 mi at Mach 4.2. 
Mounted on KW-85 tank chassis. 
Launched from vertical position. 
Very mobile. Comparable to U. S. 
Army ‘‘Corporal’’ missile. 


T-8 
Service: PVO (Air Force) 
Type: Surface-to-Air 
Status: Operational 


Physical Data 


Length: 13.6 ft 

Diameter: 1.05 ft, 4.8 ft fin span 

Weight: 2090 Ib 

Booster: Two solid propellant, 4000- 
Ib total thrust 

Sustainer: Liquid engine, 4600-Ib 
thrust 

Warhead: 14.9 Ib high-explosive 

Guidance: Infrared 


Remarks 


Range 15 mi at Mach 2.2. Ceiling 
79,280 ft. Soviets claim 98 per 
cent kill rate against J-1 target 
drones. Deployed in field bat- 
teries, six launchers to a battery. 
Operational since 1954. 
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T-9 (KOMET 1) 


Service: Soviet Missile Command 
Type: Surface-to-Surface 
Status: Operational 


Physical Data 
Length: 36.8 ft 
Diameter: 4.26 ft, 10.9 ft fin span 
Weight: 20,250 Ib 
Powerplant: Solid propellant 53,250- 

Ib thrust 

Warhead: 460 Ib high-explosive 
Guidance: None 


Remarks 


Range 102.5 mi at Mach 4.25. Used 
to test T-10 (KOMET 2) nose cone. 
Navy launches T-9 from_ sub- 
marines, missiles stored in con- 
ning tower. Also identified as 
CH-17. Said to be in operation 
with Red China Navy. 


T-10 (KOMET 2) 


Service: Soviet Missile Command 
Type: Surface-to-Surface IRBM 
Status: Operational 


Physical Data 
Length: 42.4 ft 
Diameter: 5.9 ft, 10.9 ft fin span 
Weight: 41,350 Ib 
Powerplant: Solid propellant 99,000- 

Ib thrust 

Warhead: 550 Ib high-explosive 
Guidance: Inertial 


Remarks 
Range 620 mi at Mach 7.5. In pro- 
duction in the USSR and East 
Germany. Reports of some 3200 
KOMET 1 & 2’s being produced 
each month. Used from = sub- 
marines by the Red Navy. 


TYPE 2 


Service: Air Force 
Type: Air-to-Air 
Status: Operational-development 


Physical Data 
Length: 15.0 ft 
Diameter: 0.85 ft, 2.65 ft wing span 
Weight: 1120 Ib 
Powerplant: Solid propellant 8750- 

Ib thrust 

Warhead: 550 Ib high-explosive 
Guidance: Infrared 


Remarks 
Range 5.5 mi at Mach 2.75. Im- 
proved version of the old M-100. 
Warhead fitted with proximity 
fuse. Also used for air-to-surface. 


4 &, se paeme Os La *) cal ee ee ee fe a Se eee ee pa eS ae 
ee za : a : ee de Bo ae aiid “ae Sa eee as aes aay ait i: . ji aalnngs wae crite A eee. 
wee 5 rh ¢ AP mis 2 aegis its aa is ek as Sat oss Vigte mens) Sage ae Ua leat aes ak: 

si RE vl See STARR ei o-  2a ps es oe ma he prep eeiey at Set, y= See eee 
pa 5 tk a: Py | ia Acme ee ae hones Ovo ae bo eee pee le Wri eee bss ae a ee. Fig 
OD ewe ples Won wae eae eg ae Be aad ye Bare. as Bein eens [eh aR aie eee ta ae Ae a 
al —— - erties ape RS eee Ree See: eS: Re Rear ah re ea ea Sg Sate sag ae rae 
F . . . " — — . . — Prac espe) oo 
ze a7 , SSR 
y lee 
pas 
eae 
<aitgeae e 
hoe tae 
‘purine fe 
‘Eee y 
ae 
ciamee =. 
ee ts 
4 a eS ae 
Reus 
pi et 
ave eal 
’ eee 
' oi fe avi is 
poh ey 
; A - a — 
aa 
ee i 
ae Fiat 
eget 
— cee 
— a ea 
hey Boer tae 
; Bee) ae 
co at 
i _) 
ge a 
Me are 
‘ a ise 
Sed S iedaiial ia me zi 
eel Be Pig 
de as F: = 
y et be 
eee < ot 
= Re tee 
i Ss com 
be | O| 7 ie 
an pt 
| —_ —— | =o Le 
oO | Bee sae 
hay ae 
ge See 
, a XS 
# / \ eee 
: ee 
a an —— Paes it 
| eat eee ee 
— . .. ee — ‘ee 
ieee bee 
a nea 
es 
aes . 
= 3 
oe aa 
an, 
ai aan 
‘Rime. = 
no. ie 
ca 2 a 
Be etn 
: ee ae 
ae Se 
ee ot 
/\ o> pe Si? 
I , \ Po Be ae 
See 
7. A pf ae 
¥ a By te 
| — 
hag ea" Sa 
— Re RiiAe | 
S Bae + 
; as 
eae hn 5 
Sar 
3B Uae ta 
"i va 
ee 
«ce e 
f a a 
ane 3 
Ya 
Sie ae 
y ae AR . peo 
— ORY, gene 
Te. a 
aE: 
. . - egeay 
Ae 
\ Wigee iae 
Naty 
— Be 
4cib = =p SS 
a 
= Ag % 
Pes | nea 
— | es | cg 
cae. her. 
Se 
ea Be 
Ratios Sty 
i oe ie 
: 7 oe ee 
1 taligeniene! oe 
eo 
“eee 2 
5 Fe he Be Fe 
ackiahes Wee. 
oe 
ae 
ee or 
ee oes 
/\ eae 
3 ae 
ay nae 
: ABS 
A UNE we 
ea ae 
ae 
You: <> 
. Re 
i. cae 
can. Ree 
* hy, =, 
' fey a ae 
We a a j 
oe a a bi 
a ee 
; Pel) Be 
py: oe 
tes 
i ) oh i eee 
Se aS 
4 ced ese er mo 
ee 
ics! eee 
; eae ts 
= % a 
See ots 
BB Af 
Be Sr 
P| ‘ape sh = 
fe 6d 
me a 
= = 
bey > eee i 
poe Re 
I ae 
i = — ) ae 
— = Gr ee 
> ‘ ' regs 
Beit, tare 
Ds ney 
" “es, 
‘ By: "ae 
Beale. oe 
Se 57 Bee 
REE epee 
aay > 
ee 5 3c 
as 
Bs joe, eee : ay Bee Ee Vien, a ete oe } a Le VISES oe) eee 
as 4 SO peavey 22020 5 aa a ae a aap ah 
a ae : : ; | GRA acre SS es 2 geen sa Ms ci ae £48 ; ro e Re. 
Y, ee ae * Sy ee NE | oy a Gee See er mn" met ye 


Ll 
“seopnuoWweYuy— NL “Burwoy 0ajjoe-1wWes— HYS *powwwresboud-—- 601g "704904 pinby—yI *@alsojdxe-yb1y —3H wo 
*yo{-oquny—f *yel-wes—fy “yol-asind—fqd “pos-Bajul— yy “uaudojaaap—aog io) 
“‘sny—L “sepes—Qy “jeuonesedo— gO “yenseul—juy “s0pls weeq—yYg as 
“799904 PI}OS—YHS “O/pes—V ee | “SjUOUINIYSU}—jSUj SNOILVIAZNSEY 2 
s 
a 
. 
Se ee a eiheninciabiibcees C4) 
l l 2 
Kaen dO Slt 3H 4 000'29 sz Spl 6°S 22 zd SZ9b . 0S6 ‘bt usp ul £ wej0H Oo 
Wau! AAeN Ofbl N-3H pil Obz1 ze ZZ 6°9S 008‘ bZ | 00S "12 uT 000 ‘Zz ut Bog Z wej0yH 2 
AABN dO 0002 N-3H OZ S6E ram a s‘s 8'es SzL'ee | 002° 121 ul boig L wejeH = 
Y3LVMYSONN 
3 
40 06 ysuj (4 oe £2 9°92 096 ‘Sz 0S9°06 YS? yw -Bo01g 2-10d F 4 
0 26 suj 9f°b 26'0 22°bl 00vz 0662 usp Bold t-10d o 
Kaen dO 0022 N-3H jw g°9 28°0 02S 2°& S‘b L°9€ 001'9L OS8b fl 0002 YSZ vu ar br} 
Aatn dO 0s9z 3H YW 008 Iz $9°0 Sle $2°02 o'e 98°92 0026 } Sz8t fd 0002 YSZ vu bf =a 
SJUSSIN LIDUVL iq 
do 09b 3H 1W €°2p S2"b $°20l 6 OL 92°b 8°9€ 0Sz‘0z | 0sz‘ es us 9UON (L LAWO) 6-L 
do OLZ1 N-3H 1 2" bb zy 001 9°6 Lz 8°82 0088 OSp* it us wi-vy Vi-L 
do OOiL N-3H ee Td 4 me! 0°Sz 00vb 002‘ €z ys QUON O9-L 
do Osit N-3H a 4 SZ o's $2 0°0e oszg } 000 ‘22 ys QUON go-L 
| | WOIILIVL 
} 3SNIY} G] 0OS*ES 104904 pindyj G-4 obeys yyNOY , 
9 6 bl 3H Wy 082'62 ae 4 $I 8"b g0°t 9°El 0602 009b 71 000% YSZ ul 8-1 
“ 40 20b 3H ¥ 000‘001 6's 09 16 4 1°0e osos 00 *2z ul au eu 
Lie) 88 3H ¥ 000'Z9 vz SZ 62 a4 0°22 000¢ 0022 uSz 08g ‘OL YSZ au . OL 
uyeaL 8Sb 3H (w Ob St*p 001 v6 82 2°2e ossb Ovb us 00€2 us 0028 us OUON OL 
40 9°92 3H us Ove‘ bs $0°Z $2°le e's ol 0'9e 026& S29b us ose6 us HVS “IW 
uyesy 3H eb 0'OL 0% o'st ooee ui use wi LW 
uyesy 3H ¥ 000‘0S 0% G2 18 $3°2 8°Sz 008 O9L*ZL uT ug 2-9 
YIV-OL-39V4UNS 
aeg 080€ N wi gez S*6l 009 *Z1 8°e9 z°0l 0°221 000‘ Lez 000°22 uy 000‘ p9z uy 000‘ b9z uSPb 6oid-Vu Vek 
do oszt NL 1w 096 12% 0089 x4 ool $"10l 000 ‘ 96 000 ‘892 ul 000 ‘028 up bog 2 HW VWE-L 
do O01 NL !w 096 giz 0029 $61 02 $°16 000° 921 A 000 ' 892 ul 000° 21S ui Bog LN We-L 
aeg 0092 NL uw gzg 2°02 00s9 ba x4 o°oL 0°801 000 ‘zs¢ 001 "82 41 000 ‘022 ul 000‘ 08> ute wi ZAIN E-L 
40 0022 NL (wu 02g 0°02 Os6b S*6L Ss" $°88 000921 001°82 uy 000°022 ul 000 ‘08 ute wi-vu LI (BOLIAD E-L edt 
AABN 40 oss 3H (w G6L G2 029 60 6°S 2°2b ose‘ ib 000 ‘66 us | wi (2 LAWO») Ol-L 
a0g SlZ\ 3H tw 12z Sti 0001 O'bl aes t°9s 0s8*02 008 ‘2S 47 0s6* 181 ute wi (ZOLIA) OL 
do Ov2z N tw O21 tel 0081 O'ZL $°3 $'s9 000 ‘221 001‘ 82 uy 000‘ 892 uy wi | (EOLIN) 2-1 
do 0s9z N 1 ZEL 02 009 0°Z1 9° 0°29 ogs' Ze | 000° 22 47 weve | (LOLI) bnL 
Aaen dO 0022 N tw g2°OL Stl OSPi 2°&% 9b z°le 006 ‘02 006‘ bt rd 000b uSb vu oe ae , 
u 
do | gt 3H z0 $2°z tbo 0'b "Ol us OUON (YODD JW 
do Seep 3H Zl s’el ar 4 zt O'Zl 0001 ys OUON WUI08Z 
do $°801 3H s‘t Sb tt Z'b 8bz us OUON WW0hZ 
0 $821 3H 4 Sil 60 vol 82b us OUON Wwwi90g 
40 gs 3H ot z’¢ zl $°0 ve ozt | us @UON wwopl 
amalss Live 
aeg NL $80 £6 0°8 oe ost 000s us au-vu GQ 13WO0 
Z9vV4uNS-OL-HIV 
a0g gg 3H $l°z s‘s $9°2 $8°0 o'st OZ1L 0sz8 us | ul | 2 3dAL 
do 0z 3H $9°z g ol 92°0 ebb $8 0001 us ul VOOl-IW 
uyeay gee 3H 96°0 Ss oe 60 o'eL 066 00re us OUuON | 00l-W 
| uIV-OL-HIV 
(sq 16M odky BuI109 “ON : soyiw u u u sq | L/sq odky L/sq odky Ls dA 
sysewey yorw obuey ueds soyowrig yybue7} WbIAM | aes pug efeys puz oberg 181 eourpins NOILYNDIS3IO 
OQV3HUYM | JOINVWHOIH3d ONY 3ZIS INVW1du3MOd 
SL2ND0U GNV SITISSIW LAIAOS JO AUVWWNS * 
w 


- ; r r i 2 td ae = Ele eR 
z —_—~ Ba - 
j > 
¥ 
5% ‘ 
id ae 
‘ Am 
~; 
= 
ate # 
ne 
# 
- 
iy tide Speier oy ganas. ra 
t a ne ae. we oe re. > e 
ee . p > | a ae ee AA ae 


Worth Asking For 


Teflon Specs. 

Handy reference page on the phys- 
ical properties of both Teflon & Kel-F. 
—Tetrafluor, Inc. 

Circle 50 on Inquiry Card for more data 


Facilities Booklet 

Brochure outlining research, de- 
velopment and production capabilities 
over a wide range of electro-optical 
fields —F'MA, Ine. 


Circle 51 on Inquiry Card for more data 


New Coupling 
Brochure describes coupling that 
is designed for missile fluid systems 
which cannot tolerate air entrapment 
or spillage.—Seaton-Wilson Mfg. Co. 
Circle 52 on Inquiry Card for more data 


Buyers Guide 
Characteristics, size range and 
relative cost of carbon and alloy steel 
tubing for mechanical, structural and 
hydraulic applications.—Joseph T. 
Ryerson & Son, Ine. 
Circle 53 on Inquiry Card for more data 


Bolt Fatigue 

Study explores the exact relation- 
ship of surface carbon to fatigue life 
in structural performance of bolts 
and similar heat-treated components. 


—Standard Pressed Steel Co. 
Circle 54 on Inquiry Card for more data 


Digital Recorder 

Flyer describes IDR 6150, Incre- 
mental Digital Recorder. Recorder 
has applications in computer pro- 
gramming seismology, geology and 
other fields —Minneapolis-Honeywell, 
Industrial Systems Div. 
Circle 55 on Inquiry Card for more data 


Hi-Temp Plastics 

Catalog listing products and capa- 
bilities for advanced military and in- 
dustrial applications of Hi-Temp 
plastics.—Continental Diamond Fibre 
Corp. 

Circle 56 on Inquiry Card for more data 

Tap Selection 

New color keyed tap selector 
makes easy the job of finding the cor- 
rect tap for the job. Booklet describes 
various taps and their sizing, identi- 
fying and standards specifications.— 
Besley-Welles Corp. 

Circle 57 on Inquiry Card for more data 

Fuel Analysis 

Technical bulletin describes a com- 
puter service to evaluate rocket fuels 
and propellants. A sample report and 
general specifications of the service 


are included.—Service Bureau Corp. 
Circle 58 on Inquiry Card for more data 


Aircraft & Missiles ¢ July 1961 


Isotope Chamber 

A 6-page folder describes radiog- 
raphy procedures and features of 
nineteen isotype chambers available 
for parts and components inspection. 


—Philips Electronic Insts. 
Circle 59 on Inquiry Card for more data 


Pressure Blasting 

Special report on pressure blast- 
ing with manufactured abrasives de- 
scribes the areas of application and 
various media used. Charts and draw- 
ings provide operating information 
and abrasives selection—Norton Co. 

Circle 60 on Inquiry Card for more data 


Test Facilities 

Military and commercial test ca- 
pabilities for those concerned with 
electronic, electro-mechanical and 
electrical components and subassem- 
blies testing.—Rototest Labs., Inc. 


Circle 61 on Inquiry Card for more data 


Cost Improvement 

Booklet presents interesting ideas 
and examples to further savings to 
customers and reduction of overhead 
expense.—Hughes Aircraft Co. 


Circle 62 on Inquiry Card for more data 


Special Motors 

Brochure deals with the design 
and production of special purpose mo- 
tors that meet military specs. and are 
used generally in servo mechanisms.— 


Kolsman Motor Corp. 
Cirele 63 on Inquiry Card for more data 


High Pressure Valves 

Booklet deals with a new “O-Seal” 
system for controlling liquids and 
gases at up to 6,000 psi. Complete 
pressure and size specs. are given.— 
Combination Pump Valve Co. 


Circle 64 on Inquiry Card for more data 


Planar Devices 
Brochure describes in detail the 
technology of the planar process and 
the reliability, performance, cost and 
adaptability of planar devices.—Fair- 
child Semiconductor Corp. 
Circle 65 on Inquiry Card for more data 


Ceramics Standards 

Book contains a wide range of 
data relating to the production, de- 
sign, purchasing, and use of alumina 
ceramic materials—Diamonite Prod- 
ucts Mfg. 

Circle 66 on Inquiry Card for more data 

Diminutive Devices 

Handbook is designed to assist the 
engineer in selection and application 
of Electro-Magnetic Clutches/Brakes 
—Mechanical Clutches—Torque Indi- 


cators—Torque Standards and Multi- 
speed Transmissions. — Atotronics, 
Ine. 

Circle 67 on Inquiry Card for more data 


Semiconductor Production 

“The Way to Better Semiconductor 
Production” describes and illustrates 
many pieces of equipment now built 
for precision control in the production 
of semiconductors.—Lindberg Engi- 
neering Co. 

Circle 68 on Inquiry Card for more data 


Catalog on Switches 

Specifications, details, and prices 
on Low Pressure Switches and Ve- 
locity Actuated Flow Switches are 
described in a 30-page catalog.— 
Henry G. Dietz Co., Ine. 


Circle 69 on Inquiry Card for more data 


Automatic Handling 

Illustrated, 24-page booklet de- 
scribes remotely controlled handling 
equipment available for remote han- 
dling problems in nuclear, space, un- 
derseas, and industrial environ- 


ments.—General Mills, Inc. 
Circle 70 on Inquiry Card for more data 


Perpendicularity 

Technical bulletin reviews a new 
self-aligning locknut—SPS SA 16— 
that compensates for out-of-square- 
ness conditions as great as 8 de- 
grees.—Standard Pressed Steel Co. 


Circle 71 on Inquiry Card for more data 


Soldering System 

An automatic wave and jet solder- 
ing system for high-volume produc- 
tion soldering of printed circuit 
boards and in-line terminals, is de- 
scribed in a six-page brochure.—Spe- 
cial Products Div. of Compo Shoe 
Machinery Corp. 


Circle 72 on Inquiry Card for more data 
Granite Plates 
A special line of oversize granite 
surface plates for precision measure- 
ment of large parts and assemblies is 
described and illustrated in a 4-page 


bulletin —Herman Stone Co. 
Circle 73 on Inquiry Card for more data 


Digital Transducers 

A set of six technical bulletins in- 
cluding features, characteristics and 
outline drawings of digital transduc- 
ers and subminiature pressure instru- 


ments.—DeJur-Amsco Corp. 
Cirele 74 on Inquiry Card for more data 


Automation Center 
Brochure explains generally the 
services offered in management con- 
continued on page 60 
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Authoritative help for engineers... 


NONDESTRUCTIVE 
TESTING 
HANDBOOK 


This pioneering Handbook covers 
all the means of testing the essential 
properties and performance capabilities 
of materials, parts, components, and 
structures without impairing service- 
ability. 


Explains and illustrates applications, advan- 
tages, limitations of 24 different test methods 
applicable in every branch of engineering and 
industry. Specifications, equipment costs, hun- 
dreds of pages of test interpretation data. 
Prepared under the auspices of the Society for 
Nondestructive Testing. 1,100 illustrations, 
graphs, tables; 1,910 pp. 106 Contributing, 
Consulting Editors. Robert C. McMaster, Ed. 
1959. 2 volumes, $24 


PRODUCTION 
HANDBOOK 


Packed with practical production know- 
how, this Handbook is the complete 


key to management-engineering 
methods that are revolutionizing industrial 
production today. Fully covers new materials, 
machines, processes, and proper functioning 
of company organization. 


Supplies proved principles, time- and work- 
saving systems, and successful operating pro- 
cedures for maximum productivity at mini- 
mum cost. Saves hours of research and costly 
experimentation. 726 illustrations, tables; 
1,726 pp. 48 Contributing, Consulting Editors. 
Gordon B. Carson, Ed. 2nd Ed., 1958. $16 


MATERIALS 
HANDLING 
HANDBOOK 


The complete guide to modern mate- 
rials handling. This unique Handbook 


explains the governing principles, 
today’s most efficient methods and systems, 
and recommended equipment for moving 
material at least cost — whether in raw, in- 
process, or finished form. 


Useful in all industrial situations, Handbook 
answers every basic question of work flow 
within and outside the plant. Sponsored by 
The American Society of Mechanical Engi- 
neers and the American Material Handling 
Society. 991 illustrations, tables; 1,740 pp. 
84 Contributing, Consulting Editors. Harold 
A. Bolz, Ed.; George E. Hagemann, Assoc. 
Ed. 1958. $20 


USE THIS COUPON 
TO ORDER HAND- 
BOOKS OR FREE 
DESCRIPTIVE 
BROCHURE 


Please send books checked below: 
OC Nondestructive Testing soem, 

McMaster, 2 vols. ... a 
© Production Handbook, 2nd Ed. 


| 
| 
| Carson 
| 


oO Materials Handling Handbook, A 
Bolz-Hagemann _.. $20 
CD Please send free Descriptive Brochure 
on the above Handbooks. 
Check enclosed Send C.O.D. | 
Bill firm Charge my account | 
j Firm | 
Ordered by 
AIR- 
| Address | 
i City. _—Zone___ State I 


THE RONALD PRESS COMPANY 
15 East 26ch St, New York 10 


Circle 15 on Inquiry Card 
60 


Worth 
Asking For 


. continued from page 59 


sulting, systems design, programming 
and data processing.—McDonnell Au- 


tomation Center. 
Circle 75 on Inquiry Card for more data 


Delay Line 


Brochure explains in detail the op- 
erational theory of magnetostrictive 
lines and their advantages and ranges 
of capabilities, in use applications are 
described. One such application is the 
use of sonic delay lines as digital 
memory and storage devices.—Com- 
puter Control Co. 


Circle 76 on Inquiry Card for more data 
Trim Pots 


Data bulletin describes electrical, 
environmental, and mechanical pa- 
rameters of a line of microminiature 
wire wound trimming potentiometers 
and variable resistors. Cutaway views 
show functional configuration of the 
devices.—Edcliff Instruments. 

Circle 77 on Inquiry Card for more data 


Space Simulators 


Facilities brochure describes the 
services offered in the simulation of 
extreme altitudes, temperatures and 
motion. Solar simulation for the ap- 
proximation of solar energy distribu- 
tion is also afforded.—Tenney Engi- 
neering, Inc. 

Circle 78 on Inquiry Card for more data 


Pyrometer Indicator 


Bulletin details a portable pyrome- 
ter indicator for temperature-milivolt 
measurement. Indicator weighs 3% 
lbs and measures 4x5x6 in.—Thermo 
Electric Co., Ine. 

Circle 79 on Inquiry Card for more data 


Products—Facilities 


Booklet describes products de- 
signed and manufactured for the air- 
craft and missile industry, also tells 
of research, engineering, and testing 
capabilities—Walter Kidde & Co., 


Circle 80 on Inquiry Card for more data 


Flame Retardant Resin 


A new epoxy resin for hot-melt 
castings and dry lay-up laminating 
systems is described in a 4-page bro- 
chure. Instructions for use of the 
resin and tables illustrating proper- 
ties are included. Union Carbide Plas- 


tics Co. 
Cirele 81 on Inquiry Card for more data 


Rectilinear Recorders 


Booklet gives cost, size, electrical 
and mechanical specs., and applica- 
tions of portable and stationary mod- 
els.—Curtiss Wright Corp. 


Circle 82 on Inquiry Card for more data 


Ball-Piston Pumps 

Six-page bulletin discusses design, 
operation, applications and efficiency 
of variable delivery ball-piston pumps 
for advanced hydraulic systems. Spec- 
ifications, a performance curve and a 
schematic diagram of the pumps are 
included.—General Electric Co. 


Cirele 83 on Inquiry Card for more data 


Ultraviolet Spectrophotometer 


Sixteen-page brochure describes 
major features, outlines specs., and 
explains the optical system and oper- 
ating principles of a double beam 
spectrophotometer.—Beckman Instru- 
ments Div. 

Circle 84 on Inquiry Card for more data 


Semiconductor Selector 


A guide which includes technical 
data on devices for military applica- 
tion and lists the mechanical con- 
struction and electrical ratings of 
each.— Sylvania Electric Prods., Inc. 

Circle 85 on Inquiry Card for more data 


Facilities Brochure 


Enlarged and newly added ter- 
minals and shop facilities along with 
a relocation of the central office are 
explained in a _ six-page brochure. 
Moves designed to expedite the trans- 
portation of manned and unmanned 
aircrafts.—U.S.A.C. Transport Inc. 


Circle 86 on Inquiry Card for more data 


Layer Circuitry 


Printed circuit technique enables 
six layers of circuitry to be com- 
pacted into a plane just .036” thick 
plus supporting substrate. Bulletin 
available.—IJntellux Inc. 

Circle 87 on Inquiry Card for more data 


Special Coatings 


Four-page folder describes 18 spe- 
cial industrial coatings with a va- 
riety of problem-solving applications 
for the aviation industry, particularly 
in the manufacture and protection of 
parts and components of metal, rub- 
ber, plastics. Coatings are designed 
for dry lubrication, mold or die re- 
lease, and protection of products.— 


Johnson’s Wax. 
Circle 88 on Inquiry Card for more data 


Flexible Laminates 


Flexible laminates for temperature 
classes A and B are described in an 
eight-page brochure that lists stand- 
ard combinations and typical prop- 
erties of varnished cambric and poly- 
ester film laminations with other ma- 
terials, including fish, rag, kraft and 
asbestos papers, and glass fabrics.— 
Irvington Div., M.M.M. 


Circle 89 on Inquiry Card for more data 


Equipment Catalog 


Bulletin on selective plating equip- 
ment describes several “package” 
plating plants, some of which are 
small enough to fit on a table top. 
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The bulletin also lists more than two 
dozen engineering applications, typi- 
cal of these are touch-up of damaged 
areas without disassembly, resizing 
of mismachined components and easy 


two-tone plating.—Selectrons, Ltd. 
Circle 90 on Inquiry Card for more data 


Temperature Sensors 


Eight page bulletin, #2000 de- 
scribes platinum-resistance tempera- 


Integrated Handling Systems 
Palo Alto, Cal. DAvenport 1-3997 


941 Charleston Road 


ture transducers designed for use 
with cryogenic fluids, such as liquid 
hydrogen and LOX, the sensors are 


IN 


For 8-page descriptive catalog write: 


THE PRESRAY CORP. 
PAWLING, N.Y. Ulysses 5-9171 


WEST COAST: 
Also manufacturers of Pneuma-Seal for 


critical sealing problems 


POLARIS 


FIBERITE 2630A formulation of 
graphite reinforced phenolic... 
30% char depth. 


Standard graphite reinforced 
phenolic 100% char depth. 


The development of special 
Fiberite MX 2630A formula- 
tions reduce char depth of 
graphite reinforced phenolic 
molded insulations up to 70%, 
thus permitting the use of 
these materials in more critical 
solid propellant rocket motors. 

Cut-away sections above 
illustrate reduction of char 
depth by utilizing Fiberite 
molding material. 


EXPLORE FIBERITE 


Missile engineers will find our 
research helpful in solving problems 
requiring materials for special per- 
formance. Write factory for bulletin 
“Fiberite High Temperature Insulat- 
ing Materials." 


SALES OFFICES IN 
PRINCIPAL CITIES 


BERUEtHe FIBERITE/ 
CORPORATIONS 
o Dept. AM-7 & 


514 W. 4th Street 
Winona, Minnesota 


Circle 16 on cin Card 
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suitable for airborne or ground based 


applications.—Trans-Sonics, Inc. 
Circle 91 on Inquiry Card for more data 


Hardfacing 


Brochure on Hardfacing electrodes 
and wires in which all the hardfacing 
materials are classified and illustrated 
according to use. Wear protection 
provided on industrial and construc- 
tion equipment is discussed in detail. 


—Air Reduction, Inc. 
Circle 92 on Inquiry Card for more data 


Cabinet Racks 

Catalog contains illustrations, de- 
scriptions, complete specifications, and 
prices of cabinet racks and consoles 
for modular assembly. — Par-Metal 
Products Corp. 


Circle 93 on Inquiry Card for more data 


Seals & Packings 

Catalog which describes and illus- 
trates the various types, sizes, op- 
erating features and advantages of a 
complete line of solid urethane hy- 
draulic seals and packings.—Disogrin 


Industries. 
Circle 94 on Inquiry Card for more data 


Pneumatic Check Valves 


Bulletin describing a line of piston- 
type pneumatic check valves for han- 
dling ballistic gases in aircraft ejec- 
tion seat and canopy systems.—Allen 


Aircraft Products, Inc. 
Circle 95 on Inquiry Card for more data 


Multi-Mode Tube 


Brochure describing the operation 
of a multi-mode Tronotron storage 
tube compares the operation of con- 
ventional storage tubes with the 
Multi-Mode tube which employs bom- 
bardment induced conductivity as well 
as secondary emission effects. — 
Hughes Aircraft Co. 


Cirele 96 on Inquiry Card for more data 


Relay Catalog 


Catalog which illustrates, describes 
and gives circuit and application dia- 
grams for a line of SPDT, DPDT and 
3PDT “Micro-Scan” relays that have 
an operating time of less than 650 
microseconds and a life span of 1 mil- 
lion operations. — James Electronics 


Ine. 
Circle 97 on Inquiry Card for more data 
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Preuma-Crup solves problem of removing and inserting engines without damage to 
highly sensitive surfaces. Pneumatic rubber rings contact maximum area at minimum psi. 


Unit shown was developed for the Saturn Rocket Program being conducted by the George C. Marshall Space Flight Center, Huntsville, Alabama. 


ROCKET ENGINE 
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CHAMBERS 
MODIFICATIONS 
YOUR NEEDS 


sesees 


HUMIDITY TEST CHAMBERS =~“ 

TEMPERATURE TEST CHAMBERS / ALTITUDE CHAMBERS 

CHEST TYPE TEMPERATURE CHAMBERS 
SPECIAL PROCESS CHILLERS 

VIBRATION TEMPERATURE CHAMBERS 


That's right! At Missimers you are offered a complete line of standard, 
advanced, high-quality equipment for both environmental testing and 
production process needs. And where specialized systems are necessary, 
a wide background of experience gained over 25 years is at your service. 


More important, every unit has been proved by performance. Behind 
every unit is the experience gained over thousands of applications. Many 
units have been in continuous use for years and are still performing at 
initial capacities. Qualified engineering designs, skilled fabrication and a 
thorough testing of each unit before delivery assures efficient, trouble- 
free performance. 


You can bank on fast, efficient service, too. Missimers equipment is sold 
throughout the United States by selected Test Equipment Manufacturers 
Representatives who are well qualified 

to assist you in your selection. Service is 

available everywhere through approved 

authorized agencies. 


Complete data is available on every model. 
And we will be happy to discuss your a. 4 
own environmental test problems. | 


Call or write now for free catalog. by ae s Ji 
Chest Styl +e Er f, 
es yle 
Temperature | oS 
Reliable Test Equipment = 
since 1932 ; 
Se / 


MISSIMERS 


3735 San Fernando Road Glendale 4, California CHapman 5-8471 


62 Circle 18 on Inquiry Card 


Dr. Vincent Berinati 
Aerospace Corp. 


Benjamin F. Ruffner 
Boeing 


[ee 
q 
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Gordon B. Knoob 
Motorola 


Dr. D. C. Schiavone 
Martin 


John R. Sosoka 


Unitek 


Men on 
the Move 


DR. VINCENT BERINATI, a flight 
systems engineer, is now technical 
assistant to the director of Aero- 
space Corp. 


FREDERICK R. HAYS has been ap- 
pointed to the post of senior staff 
physicist at American Optical Com- 
pany’s Research Center. 


STEPHEN J. JATRAS named general 
manager of Avionics and Industrial 
Products Div. and vice-president of 
Lockheed Electronics Co. 


BENJAMIN F. RUFFNER named 
chief of technical staff at Boeing’s 
Aero-Space Div., in this position he 
will supervise the various technology 
departments. 


DR. ALBERT B. VAN RENNES named 
director for European scientific and 
technical liaison by the Bendix Cor- 
poration. 


GORDON B. KNOOB appointed staff 
engineer in the program planning 
department of Motorola’s Military 
Electronics Div. 


W. T. NOLL appointed a divisional 
vice-president of Minneapolis-Honey- 
well’s Aeronautical Div. 


DR. DANIEL C. SCHIAVONE, rocket 
engine authority, has been named 
director of reliability on the engineer- 
ing staff of The Martin Company. 


JOHN P. LEAHAN has been ap- 
pointed manager of industrial plan- 
ning for the Aerospace-Rockets Div. 
of Bell Aerosystems Co. 


L. D. BROWN has been named to the 
post of chief engineer at Aerotest 
Laboratories. 


JOHN R. SOSOKA named manager 
of application engineering for the 
Weldmatic Div. of Unitek Corp. 


CHARLES R. ABLE and JACKSON R. 
MCGOWEN have been elected to the 
board of Douglas Aircraft Co. 
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RALPH H. RUUD elected a_vice- 
president of North American Aviation 
Inc. and president of their Los An- 
geles Div. 


R. W. DE NOBEL has been named 
supervisor of a 14 man research group 
recently formed at Vitro Labs. 


LAURENCE M. SILVA is now chief 
engineer at Electrosolids Corp., in 
his new post he will manage all en- 
gineering activities. 


DR. WALTER R. HEDEMAN named co- 
ordinator of advanced development, 
engineering div. at General Precision, 
Inc. 


DR. RAYMOND DUHAMEL has joined 
Hughes Aircraft Company as senior 
staff scientist in the radar laboratory. 


CARL R. WETTERAU, formerly presi- 
dent of Flight Support, has joined 
Greer Hydraulic Inc. as assistant 
chief engineer. 


MAJ. GEN. MARVIN L. MCNICKLE 
named Air Material Command’s Di- 
rector of Supply-U.S.A.F. 


BERTRAM MAGENHEIM has been 
named chief engineer of Control Elec- 
tronics Company. 


DR. LUKE HARVEY POE, JR., has been 
appointed assistant to the president 
at Aerojet-General Corp. 


LOUIS L. REASOR appointed man- 
ager of Hughes Aircraft Co.’s Tus- 
con div. and EDWARD A. HAYES named 
as assistant manager. 


D. W. KRAYBILL named project man- 
ager—Saturn for the Astronautics 
Div. of Chance Vought Corporation. 


DR. FRED SINGER was recently made 
a member of the board of directors 
at the Decker Corp. 


GEORGE F. HOULROYD has_ been 
elected vice pres.-manufacturing at 
Foto-Video Electronics, Inc., Cedar 
Grove, N. J. 


DR. CARL L. KOBER has been named 
director of advanced programs for 
The Martin Co.’s Denver Division. 
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Ralph H. Ruud 
North American 


Laurence M. Silva 
Electrosolids 


Carl R. Wetterau 
Greer 


Louis L. Reasor 
Hughes 


George F. Houlroyd 
Foto-Video 
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Wyle Model C-106 Miniature Chamber 


Offering You... 

CLOSER TEMPERATURE CONTROL e 
COOLER OUTSIDE SKIN e BETTER OPERAT- 
ING ECONOMY e GREATER FLEXIBILITY 
e FASTER HEATING & COOLING RATES 


Revolutionary NEW “Sensor” The new Wyle liquid 
CO,-cooled Model C-106 Miniature Temperature 
Chamber is the first to use a revolutionary new 
type electronic resistance bulb controller that 
“‘anticipates’’ temperature changes and thus 
effects minimum variation over the full range. 

Extra thick layers of new, improved insulation 
retard flow of heat to outside skin... skin stays 
cooler. Interchangeable plug-in doors, with various 
provisions for specimen mounting, instrumenta- 
tion, specimen operation, and observation, assure 
minimum downtime. All features lead to greater 
economy of operation. 


RACK...STACK...OR SIDE-BY-SIDE MOUNTING 


vas Le 


Fits standard 19” racks ... Flush top & bottom .. . Flush sides 


640 Cu. In. Capacity e —100°F to +500°F 
Range e 8” x 8” x 10” Test Volume Dimen- 
sions @ Weight . . . Approx. 55 Lbs. e Heating 
& Cooling Rates ...Up to 100°F per Minute 


Write TODAY for Full Information! 


DEPARTMENT NI 


WY LE 


LABORATORIES 


MANUFACTURING DIVISION 


128 MARYLAND STREET, EL SEGUNDO, CALIFORNIA 


OTHER FACILITIES AT WESTBURY, NEW YORK..NEW 
HYDE PARK, NEW YORK..AND AT NORCO, CALIF. 
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New Books 


AMERICA: TOO YOUNG TO DIE! 
By Major Alexander P. De Seversky. 
McGraw-Hill, 1961. 237 pp., $4.95. 
This distinguished author, flyer and 
scientist needs no introduction to the 
generations which grew with air 
power. He now presents a provocative 
appraisal of air power in the course 
of past human events, and views the 
aerospace power of today and tomor- 
row as the key to survival. He di- 
rects his criticisms, in no uncertain 
terms, to the bureaucratic forces 
which have impeded the fullest ex- 
pression of military power in the air. 
He maintains that the same archaic 
thinking is today widening the aero- 
space gap between the United States 
and Russia. He warns that unless an 
immediate nationwide effort is made 
to mobilize America’s latent intellec- 
tual resources, it will be too late to try 
anything. 


THE EXPLORATION OF SPACE. By 
Arthur C. Clarke. Fawcett, 1960. 192 
pp. $0.50. A very readable paper-back 
edition, written for the space-minded 
layman. It discusses the nature of the 
challenge, explains by clear analogies 
the physical laws involved, and an- 
swers some of the most-frequently 
asked questions on rocket propulsion, 
gravity, space navigation, communica- 
tions, space stations, etc. 


SCIENCE PROJECTS HANDBOOK. 
Edited by Shirley Moore Science 
Clubs of America. Science Service and 
Ballantine Books, 1960. 253 pp., $0.50. 
Over a thousand ideas for work proj- 
ects and experiments are presented 
in this book for youthful scientists. It 
is written for the budding scientists 
of elementary schools or in junior or 
senior secondary schools. Fields cov- 
ered include: Botany, Chemistry, Elec- 
tronics, Entomology, Geology, Math- 
ematics, Medical Sciences, Physics, 
Space Sciences, and Zoology. A list 
is also included of over 300 science 
books and magazines in these fields. 


WHAT IS GRAVITY? By Walter F. 
Dimmick, 1961. 30 pp., $2.00. This 
booklet is an illustrated presentation 
of Dimmick’s theory of gravitation. 
The first paper on this theory was 
published in 1959 under the title of 
“Gravitation and Magnetism,” A Un- 
ified Principle. This theory explains 
gravitation, magnetism, inertia and 
centrifugal force as manifestations of 
electromagnetic field phenomena. 
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THE TRUE BOOK ABOUT SPACE 
TRAVEL. By Kenneth Johns. Muller, 
1960. 144 pp., $2.75. Space exploration 
treated in a popular vein, against an 
historical backdrop. A _ larger-than- 
usual type size, imaginative illustra- 
tions, and non-technical treatment 
make this an interesting booklet for 
youthful readers. 


SPACE BIOLOGY — THE HUMAN 
FACTORS IN SPACE FLIGHT. By 
James Stephen Hanrahan and David 
Bushnell. Basic Books, 1960. 263 pp., 
$6.00. This is an historical survey of 
man’s efforts to gather information 
on the many unknowns that will af- 
fect his living processes in the space 
environment. The impact of space ex- 
ploration is analyzed from the van- 
tage point of the individual, as well 
as that of the human society as a 
whole. Major subdivisions of the book 
cover the following topics: The space 
vehicle and its internal environment; 
g-forces and weightlessness problems; 
radiation hazards; impact of astro- 
nautics upon mankind. A 39-page bib- 
liography is also included. 


FUNDAMENTALS OF STRESS 
ANALYSIS (Second Edition). By Al- 
bert Deyarmond and Albert Arslan. 
Aero Publishers, 1960. 256 pp., $5.75. 
The subject matter is oriented par- 
ticularly for engineers in the aircraft 
and missile industries. Practical ex- 
amples are provided throughout, as 
they apply directly to wings, fuselages 
and missile-shell analysis. Chapter 
coverage includes: structural design 
procedure, various types of structures, 
stress and strain, forces and couples, 
laws of statics, reactions, structures 
with axial loads in members, beams, 
torsion, section properties, allowable 
stresses. 


AMERICAN STRATEGY FOR THE 
NUCLEAR AGE. Edited by Walter 
F. Hahn and John C. Neff. Double- 
day, 1960. 455 pp., $1.45. Published 
under the auspices of the Institute 
for American Strategy, this book is a 
compilation of the reflections and 
statements of eminent authors on such 
pressing questions as: What is the 
changed global environment in which 
we find ourselves today? What is the 
nature of our enemy—his strengths, 
weaknesses, strategy and tactics? 
What is the scope of the military 
challenges confronting us? What are 


the economic policies by which we 
can meet the challenge? What are 
some of the specific courses of ac- 
tion which should be taken if we are 
to win the struggle? 


THE MEASURE OF MAN—HUMAN 
FACTORS IN DESIGN. By Henry 
Dreyfuss. Whitney, 1960. $4.95. A 
portfolio containing 16 charts of 
anthropometric data, a booklet, and 
two full-size (6 x 2 ft) charts on 
human factors. Valuable facts are 
given on the range of human physique 
measurements and mechanical capa- 
bilities. Designers of combat vehicles, 
cockpit controls and display systems, 
and space capsules would find this 
data very useful in their work. 


REACHING FOR THE STARS. By 
Erik Bergaust. Doubleday, 1960. 407 
pp., $4.95. The author considers this 
an “unauthorized biography” based on 
his personal acquaintance of Dr. 
Wernher von Braun—the man who 
has in the past is at the present 
bringing space exploration to fruition. 
Flavored with many episodes and 
anecdotes, the colorful and inspiring 
life story of von Braun is covered 
from boyhood to its fulfillments of 
today. 


THEORY OF INERTIAL GUID- 
ANCE. By Connie L. McClure. Pren- 
tice Hall, 1960. 340 pp. $12.00. Here 
are the basics of inertial systems and 
their elemental configurations of in- 
ertial systems used in stabilization, 
navigation and guidance. The author 
presupposes an undergraduate back- 
ground in mathematics and elemen- 
tary mechanics. Chapters are devoted 
to the following topics: the cosmic 
environment, cartesian transforma- 
tions and the vector concept, funda- 
mentals of vector analysis, kinematic 
fundamentals, rigid body dynamics, 
gyrodynamics, theory of stabilized 
platforms, single channel descriptions 
of terrestrial inertial systems, ter- 
restrial inertial guidance. 


PLASMA DYNAMICS. Edited by 
Francis H. Clauser. Addison-Wesley, 
1960. 369 pp., $12.00. This volume 
is based on an international sym- 
posium on plasma dynamics held at 
Woods Hole, Mass., June 9-13, 1958, 
sponsored by the National Academy 
of Sciences and the Office of Scientific 
Research, Air Research and Develop- 
ment Command. This book should be 
of particular value to thermonuclear 
physicists, missile and space engi- 
neers, astrophysicists and electronics 
engineers. Major topical areas in- 
cluded are: experimental research on 
high-temperature plasmas; problems 
of thermonuclear fusion and high- 
temperature plasmas. 
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Bearing Finish 

Ball bearing finish is said to pro- 
vide smoother surfaces and corners 
for greater resistance to corrosion. 


Process, called Brite-Gard, provides 
polished finish which resists adher- 
ence of dirt—New Departure Div., 
GMC. 


Circle 98 on Inquiry Card for more data 


Glass-Epoxy Laminate 

Glass-base, epoxy-resin lami- 
nated plastic is self-extinguishing. 
Fireban 600 is available in sheets 
and can also be supplied with cop- 
per cladding for making printed 
circuits. Sheets are approximately 
37 x 49 in. in a thickness range of 
0.010 to 2 in. Sheets up to 1/16 in. 
thickness can be cold punched.— 
Taylor Fibre Co. 


Circle 99 on Inquiry Card for more data 


Silicone Rubber 

Silicone rubber cures at room 
temp. Catalyzed Silastic RTV 601 
is poured to desired thickness and 
within 24 hr the RTV has set to 
a homogeneous, flexible silicone 
rubber. Thickness of cross section, 
degree of confinement, presence of 
air and moisture are claimed to 
have no effect on the curing rate 
or efficiency of cure— Dow Corn- 
ing Corp. 


Circle 100 on Inquiry Card for more data 


Tungsten Hexafluoride 
Tungsten hexafluoride is the 
tungsten source for a new vapor 
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New Materials 


deposition technique which permits 
application of tungsten coatings on 
complex shapes. Metallic tungsten 
coatings are applicable to rocket 
nozzles and other space equipment. 
—Allied Chemical Corp. 


Circle 101 on Inquiry Card for more data 


Epoxy Adhesive 

Adhesive for bonding to steel, 
copper, glass and porcelain. It is 
said to provide bonds to aluminum 
exceeding 5000 psi and resist chem- 
ical attack. Called Conap 1222, the 
adhesive cures in one hour at 300° 
F.—Conap, Inc. 


Circle 102 on Inquiry Card for more data 


Low Temp Insulation 
Urethane insulating foam is said 
to provide excellent structural 
strength and dimensional stability 
at sub-zero temp and exhibits a K- 
factor of 0.13. Density is 2.0 
Ib/cft. Pour-in-place foam is called 
H-602 Nopcofoam.—Nopco Chem- 


ical Co. 
Circle 103 on Inquiry Card for more data 


Ceramic Composites 
Ceramic-metal composites are 
available on a_limited-production 
basis. Ceramic component of Nuce- 
rite can be applied on a production 
basis to equipment which has a sim- 
ple shape, uniform cross-section 
and no sharp corners. A variety of 
substrate metals can be used. High 


temp corrosion resistance—between 
500° and 1500°F; impact, erosion 
and abrasion resistance are claimed 


for Nucerite—Pfaudler Permutit 
Circle 104 on Inquiry Card for more data 


Coating Process 


New process for the application 
of beryllium oxide protective coat- 
ings to nuclear fuel materials has 
been developed. A coating of non- 
porous beryllia is deposited on small 
particles of uranium dioxide in lay- 
ers, up to 100 microns on 100 mi- 
cron diam particles. In nuclear re- 
search and reactor applications, 
coated nuclear fuel particles prom- 
ise major improvements in fuel 
element design.—Nuclear Materials 
& Equipment Co. 


Circle 105 on Inquiry Card for more data 


Printed Circuit Laminate 

Copper-clad laminate for print- 
ed circuitry is said to provide high 
tensile, flexural and impact strength. 


. 5s i. ia aie ees 
ou 7 


Material is self-extinguishing and 
can be cold-punched at room temp. 
—Cimastra Div., Cincinnati Mill- 


ing Machine Co. 
Circle 106 on Inquiry Card for more data 


Light Source In Metal 


New facilities will permit pro- 
duction of electroluminescent panels 
in metal, as well as in glass and 
plastic. Electroluminescent devices 
are flat panels of glass, metal, or 
plastic with an electrical conductive 
film. They are coated with a spe- 
cial phosphor. When a voltage is 
applied, the panels glow. In the 
case of metal panels, the metal it- 
self conducts electricity. Metal 
panels can be produced in sizes up 
to two ft square. — Westinghouse 
Electric Corp. 


Circle 107 on Inquiry Card for more data 
continued on page 66 
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™" th ; Industrial 
LMhite Airbrasive Unit 


There may be easier ways to tap junior’s piggy bank... but none that could 
craftily slice a piece out of a fragile ceramic part the way Industrial 
Airbrasive can. 

The secret of the Airbrasive’s ability to cut hard, brittle materials is its 
accurate stream of gas-propelled abrasive. The cutting action is cool and 
completely shockless. Highly flexible in use, the same tool will make a cut 
as fine as 0.003” or it will frost, abrade or clean a large area, 

Every day new uses are being found for the Airbrasive in production 
lines and in the laboratory ...deburring small parts ... shaping, drilling or 
cleaning germanium and other crystals... wirestripping potentiometers . . . 
removing fine films... printed circuits... micromodules...and many others! 

Important too; the cost is low... for under $1,000 you can set up your 
own Airbrasive cutting unit! 

Send us your most difficult samples and we 
will test them for you at no cost. 


SEND FOR 
" BULLETIN 6006 
...complete information. 


New dual Model D! 


bthhhite 2..P 


. White industrial Division Dept. 18A 10 East 40th Street, New York 16, N.Y. 


Circle 20 on Inquiry Card 


. continued from page 65 


| Materials 


Pyrolytic Graphite 

Company has pyrolytic graphite 
available in plates, cylinders and 
special shapes. The material is 
produced as a coating for plain 
graphite and other materials, or 
free-standing, in sizes up to 4% ft. 
Newest claim for material is that 
it will polarize infra-red light — 
General Electric Co. 


Circle 108 on Inquiry Card for more data 


Bearing Grease 


High low temp ball roller bear- 
ing grease filtered to 10 or 45 mi- 
crons is supplied in 4% oz syringes 
with needles. Primary application 
of the product is in the regreasing 


of permanently sealed bearings. The 
syringe packaging virtually elimi- 
nates handling contamination. — 
Bearing Inspection, Inc. 

Circle 109 on Inquiry Card for more data 


Epoxy Resin 

Epoxy resin was developed to 
help meet handling problems en- 
countered in the filament winding 
process. Designated Bakelite epoxy 
ERL—0S500, the resin has a built- 
in tertiary amine catalyst and a vis- 
cosity of 2000-4000 cps at room 
temp. High cure temp are said to 
have no detrimental effect on ERL 
— 0500 filament wound structural 
properties.—Union Carbide Plastics 
Co. 


Circle 110 on Inquiry Card for more data 


Clad Metals 


Line of clad metals and mate- 
rials, have been incorporated into 
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a complete marketing package, to- 
gether with design and application 
engineering assistance, and are being 
offered for consideration in value 
analysis studies, redesigning proj- 
ects, and the creation of new prod- 
ucts. Multilayer material is avail- 
able in approximately 600 different 
combinations.—Metals & Controls 
Inc. 


Circle 111 on Inquiry Card for more data 


Copper-Clad Laminate 
Copper-clad epoxy paper-base 
laminated plastic for printed-circuit 


manufacturing is designated Pheno- 
lite Grade EP-492-1. Average val- 
ues of | 16 in. thick specimens of 
the base material are based on 
ASTM and other test methods. 
Fluxural strength lengthwise is 25,- 
000 psi, crosswise 23,000 psi.— 
National Vulcanized Fibre Co. 


Circle 112 on Inquiry Card for more data 


Rocket-Fuel Hose 


Hose designed for the Saturn 
permits engineers to gauge within 
one-tenth of a gallon the amount 
of fuel dispensed. A specially de- 
signed inner wire helix permits 
flexibility and also protects against 
collapse of the hose under vacuum. 
A rubber innertube that offers re- 
sistance to the powerful fuels and 
an outer cover of oil-and-weather- 
resistant stock complete the special 
hose.—Goodyear Tire & Rubber. 


Circle 113 on Inquiry Card for more data 


Plastisol Resin 


Resin for making plastisols has 
low fusion temp. Called Geon 135, 
the new material is a_ polyvinyl 
chloride copolymer. Fusion temp 
for plastisols based on the new resin 
is 300°F. Geon 135 lowers Brook- 
field viscosity and yield value and 
improves viscosity aging. Geon 202, 

continued on page 68 
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RCA TITAN 
PROJECT 


RCA Titan Project, Marysville, California, has a 
limited number of openings for experienced Missile 
Engineers willing to step up to RCA. Openings 
exist at all levels in these engineering areas: 


@ FUELING AND PROPULSION 

@ MECHANICAL EMPLACEMENT 

@ STANDARDS, SAFETY, QUALITY 

@ LAUNCH CONTROL AND CHECKOUT 
@ ELECTRO-MECHANICAL INTEGRATION 


If you are a qualified Missile Engineer and would 
like more information about the oe aa and ben- 
efits awaiting you at the RCA Titan Project: (a) 
circle your professional area above; (b) check the 
items of information desired below; (c) attach a 
resume of your professional accomplishments to 
this ad and mail today. 

If you wish, feel free to send your resume or request 
an application from the address below. 


Please send more information about: 
Rapid advancement opportunity in my 
professional area circled above. 


Ideal family living conditions in greater 
Marysville area. 

Challenging RCA Service Company Titan 
Project. 

Liberal RCA Employee benefit program. 
Send RCA application form. 


If possible, arrange a personal interview at my convenience in: 


Marysville, California. 
——_ Other (Write in) 


ALL QUALIFIED APPLICANTS WILL RECEIVE CONSIDERATION FOR EMPLOYMENT 
WITHOUT REGARD TO RACE, CREED, COLOR OR NATIONAL ORIGIN, 


Direct all replics to: 


Mr. Richard Bernard 
RCA Service Company 
Box 2578, Dept. AM-7 
Van Nuys, California 


RCA SERVICE COMPANY 
A DIVISION OF RADIO CORPORATION OF AMERICA 


The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 
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ONE MARKING 
MACHINE 


Marke all your parte 


MATTHEWS 
GENERAL 
PURPOSE 


MARKING MACHINE 


b.” yi 


variety 


of parte 
to mark? 


Need equipment that's versatile enough to handle all of them? 
Then, you're talking about the Matthews’ Hydra-Pneu- 
matic, General Purpose Marking Machine! Marks 
round, flat—even contoured parts with a minimum amount 
of change-over. A smooth flow of variable marking pressures 
are at your disposal with ‘‘Hydra-Pneumatic’”’ action 1200 lb. 
to 6 TONS! Make it your business to find out more about 
this remarkable machine. Write today for Bulletin 146-C6. 


WAT THEWS 
MFAVREKGIIN EG! 
PRODUCTS 


JAS. H. MATTHEWS & CO. 


3920 FORBES AVENUE ° PITTSBURGH 13, PENNA. 


68 Circle 22 on Inquiry Card 


New 
Materials 


. continued from page 67 


427 or 428 can be blended with 
Geon 135 to lower plastisol viscosi- 
ty.—B. F. Goodrich Chemical Co. 


Circle 114 on Inquiry Card for more data 


Heat-Refiective Tape 


Pressure-sensitive tape has heat- 
reflecting properties. Known as PD- 
455, the new tape was developed 
as a heat shield to protect missile 
components during blast-off. PD- 
455 has found additional use as a 
heat shield for wire harnesses and 
other vital hardware. Tape is a 
laminate of aluminum foil and glass 
cloth with a silicone adhesive.— 
Mystik Adhesive Products, Inc. 


Circle 115 on Inquiry Card for more data 


Aluminum Treatment 
Combination cleaner and chem- 
ical surface treatment for aluminum 
is designated EX-B727-6. Trans- 
lucent, organic paste is applied by 


e | 


a 


spraying, brushing or wiping. Chem- 
ical reactions which occur during 
drying produce an organic conver- 
sion coating on the metal surface. 
Rinsing off dried paste leaves sur- 
face with adhesive properties for 
bonding or coating. — Hughson 


| Chemical Div., Lord Mfg. Co. 


Circle 116 on Inquiry Card for more data 


Thermo Plastic 


Thermo-setting plastic can be 
spot-magnetized to provide practi- 
cally any desired pattern within a 
molded plastic part. The compound 
includes non-conductive ferrite 
power fillers capable of retaining 
either temporary or permanent mag- 
netic charge.—Mesa Plastics. 


Cirele 117 on Inquiry Card for more data 
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New Parts and Components 


Reflectors 


All-metal lightweight reflecting 
optics for application in infrared de- 
tectors, low resolution image form- 


wey 


ing devices, solar energy collectors 
and radar antennas are available in 
diam up to 5 ft and weights from 
0.4 to 1.5 lbs/sq/ft. Reflectors have 
aperature ratio of f/8 to f/0.4.— 
Electro-Optical Systems, Inc. 


Circle 118 on Inquiry Card for more data 


Pressure Transducer 


Pressure transducer utilizes the 
unbounded strain gage principle 
with a four-active-arm spring type 
sensing element and a diaphragm 
force summing area. Pressure 
ranges from 0-100 psi to 0-5000 
psi absolute and gage; operable 
temp. range is -—320°F to 
+300°F. — Consolidated Electro- 
dynamics Corp. 


Circle 119 on Inquiry Card for more data 


Quick-Disconnect Coupling 


Quick-disconnect coupling with 
fingertip or lanyard release designed 
for missile applications. Couplings 
feature a lightweight envelop of 
stainless steel, and are self-sealing. 
Available for tube sizes from % to 
Y%2 in.—Symetrics, Inc. 


Circle 120 on Inquiry Card for more data 


Solenoid Valve 
Solenoid-operated hydraulic 
valve operates on 115 volts a.c. and 
28 volts d.c. without adjustment or 
coil changes. Components can op- 
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erate at nominal system pressures 
up to 5000 psi. Solenoid coil is 
hermetically sealed.—Parker Air- 
craft Co. 


Circle 121 on Inquiry Card for more data 


Maser Spectrometer 


Developers of maser spectrome- 
ter claim that possible results grow- 
ing out of electron studies through 
use of the spectrometer are im- 
proved rocket fuels and rocket mo- 
tor casings, and lighter-weight, more 
effective space vehicle instrumenta- 
tion. The device is made up of 
equipment that fills a 15 x 15 x 10 
ft room. The maser spectrometer 
permits direct observation of effects 
due to unbound electrons in organic 
materials and the electronic spin 
effect of paramagnetic material.— 
Melpar, Inc. 


Circle 122 on Inquiry Card for more data 


Stainless Filter 

Filter, made of stainless steel 
wire, was designed to strain the fuel 
of the supersonic B-70 bomber in 


flight. Unit is 38% in. high. It is 
claimed that filter will clean out 
particles more than 74 microns in 
size.—Aircraft Porous Media, Inc. 


Circle 123 on Inquiry Card for more data 


Bearing Simulator 


Ball bearing simulator is said to 
precisely reproduce the major char- 
acteristics of critical friction-easing 
devices. Device can be used to 
evaluate lubricants, contaminants 
and other materials and their effect 
on the life of bearings. The ma- 
chine, a table-top device enclosed 


under a sealed glass cover, simu- 
lates such bearing characteristics as 
operating temp, atmosphere, ball- 
to-race contact pressure and surface 
speed, roll-to-spin ratio and amount 
and type of ball lubricant.—Sperry 
Gyroscope Co. 


Circle 124 on Inquiry Card for more data 


Filament-Wound Parts 
Filament-wound reinforced plas- 
tic parts can be provided in straight 
tubes, closed end pressure vessels, 
and in tapered or other geometrical 
shapes. It is claimed that this ma- 
terial has excellent corrosion resist- 
ance and dielectric strength. Specific 
gravity is 2.2.—Taylor Fibre Co. 


Circle 125 on Inquiry Card for more data 


Limit Stop 

Positive mechanical limit stop 
can be set for shaft revolutions from 
1 to 1500 turns. Features include 
low starting and running torque and 
minimum reflected inertia, anodized 
aluminum encasement, with an op- 
erating speed to 1800 rpm.—Com- 


puter Sciences, Inc. 
Circle 126 on Inquiry Card for more data 


continued on page 70 
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BRANCHES: 437 5th Ave., N.Y. * OR 9-5955 


DESIGN ENGINEERS 


Inquire about new opportunities for highly qualified 
engineers in the fields of avionics, controls, electrical 
and electronics, empennage, equipment, fuselage, 
hydraulics, landing gear, power plant and wing 


design. 


Requires 
AE, ME, EE or related degree with air- 
craft or missiles experience preferred. 


Combine work in an exciting professional environ- 
ment with living in one of the finest cities in the 


country. 


Write: Hugh L. Gordon, Professional Employment 
Manager 
Lockheed Aircraft Corporation 
839 West Peachtree St. 


Atlanta 8, oe 


Proved, Accurate, Reliable 


PROGRAMMING 


* Missile 
Guidance 

* Ground 
Check-out 

* Jet Engine 
Testing 

® Industrial 


13 CHANNELS — 4 HOUR PROGRAM 

Where precise timing, maximum flexibility, minimum size and weight are 
needed in a programmer that has proved itself in numerous field 
applications, Beattie-Coleman MLPR13 meets all requirements. Controls 
programs up to 4 hrs., 42 min. duration on 13 channels. Programs 
quickly changed by inserting new punched 35mm Mylar tape. Reliability: 
99.999%. Specified by Aerojet, Bendix, Convair, Douglas, Lockheed, 
Martin, North American, RCA, Ryan, Sandia and others. Send for catalog 
on this and other models to fit your needs. 


= BEATTIE-COLEMAN, inc. 


1050 N. Olive St., Anaheim, Calif. + PR 4-4503 


Circle 23 on Inquiry Card 


LOCKHEE .. SEQREI Rg 


All qualified applicants will receive consideration for empley- 
ment without C accaal to race, creed, color or a _— : 


' 


' 


| 


’ 5831 Tomberg, Dayton, Ohio « BE 3-1916 | 


New Parts 
and 
Components 


. continued from page 69 


Light Weight Antenna 
Antenna, composed of a light- 
weight rigid foam reflector and an 
antenna positioning device which 
can move the reflector through any 
i139 


angle of azimuth and elevation has 
potential for use in satellite com- 
munication and radio and radar 
astronomy. Positioning device uses 
linear motion to support and posi- 
tion the reflector. Legs are long hy- 
draulic cylinders grouped into four 
tripods. Coordinated changes in the 
length of the legs, controlled by a 
servo-mechanism, cause the antenna 
to move through desired search or 
track pattern.—Sylvania Electric 


Products, Inc. 
Circle 127 on Inquiry Card for more data 


Pitot-Static tube 
Aerodynamically compensated 
pitot-static tube is said to eliminate 
the necessity for separate subsonic 
and supersonic pressure inputs to 
instruments. The tube’s forward 
portion is modified by increasing 
the outside diameter slightly in the 
vicinity of the static port. The 
amount of increase, and the degree 
of taper ahead of and behind the 
port, will depend on aircraft nose 
and boom  configuration.—Rose- 


mount Engineering Co. 
Circle 128 on Inquiry Card for more data 


O-Seal System 
System combines concepts of 
soft-seated valve and O-ring fitted 
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connections and unions, for han- 
dling liquids and gases at pressures 
to 6000 psi. System valves and fit- 
tings are available in standard pipe 
or tubing sizes from “%-in. to 2-in. 
in 6000 psi series or 1500 psi series. 
—Combination Pump Valve Co. 


Circle 129 on Inquiry Card for more data 


Semiconductor Bases 


Ready-to-weld copper semicon- 
ductor bases—with integral steel 
rings already brazed in place are 
made of a special alloy with annular 
projection for welding. Base mate- 
rial is hardenable copper alloy 
which possesses electrical and ther- 
mal conductivity properties com- 
parable to those of oxygen-free cop- 
per.—Standard Pressed Steel Co. 


Circle 130 on Inquiry Card for more data 


High Pressure Vessels 


Storage vessels are designed for 
operating pressures up to 20,000 
psi. Their applications include high 
pressure gaseous applications, either 
for airborne or ground use. The 
vessels are made of 4340 steel and 
it is claimed that they have fully 
undergone 100g shock tests.— 
AiResearch Div. Garrett Corp. 


Circle 131 on Inquiry Card for more data 
Temp Chamber 
High-low temp chamber fea- 
tures ranges of —Il00°F to 


+600°F. It is claimed that temp 
can be lowered from +70°F to 


—100°F within 5 min, and in- 
creased from 70°F to 600°F in 45 
min. Electric resistance type heat- 
ing unit operates on 15 amp at 115 
volts a.c. Refrigerant is liquid 
CO,.—Bemco Inc. 


Circle 132 on Inquiry Card for more data 


continued on page 72 
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MAJOR PROBLEM ...in Propellant-Actuated Devices? 


If your problem involves combining a sizeable force with light weight for 
positive, instantaneous operation, talk to Horkey-Moore Associates about pro- 
pellant actuated devices. HMA has a wealth of experience in space vehicle 
applications, aircraft escape systems and ejectors for separation of airborne 
stores. Cartridge-actuated pin valves, pin pullers and other mechanisms can be 
used in many ways to accomplish a specific task. HMA’s extensive facilities 
for engineering, manufacturing and testing are available. Call or write today. 


HORKEY-MOORE ASSOCIATES [fife Division of Houston Fearless Corp. 
24660 Crenshaw Boulevard, Torrance, California / SPruce 5-1211 


Circle 24 on Inquiry Card 


Graphite has been useful in aircraft and missile 
problem-solving as a component material in rocket 
motors, in brazing fixtures for airframe construc- 
What an 
tion, and in other refractory applications. 


more Further and more advanced 
do you want uses of graphite in space age 
progress may well be develop- 
ing now as part of your design 
engineering program. We 
would welcome the opportunity 
of having our engineers, 
technicians and production 
personnel assist you in these 
developments. 


For an introduction to the excellence of GLC 
graphite — and to one of the world’s outstanding 
graphite producers — write for a free copy of our 
illustrated brochure, “Graphite For Diversified In- 
dustrial Applications”. 


GREAT LAKES CARBON CORPORATION 


18 EAST 48TH STREET, NEW YORK 17, N.Y. OFFICES IN PRINCIPAL CITIES 
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New Parts and 


wm Components 


. . continued from page 71 


Synchronous Motor 


Three-fourth in. diam size 8 
synchronous motor available with 


r 


or without an integral gear box, for 
use in computer systems, camera 
drives, scanning devices and other 
applications. 400-cycle unit meas- 


ures .960 in. (ungeared), 2-5/32 in. 


(geared).—Kollsman Motor Corp. 
Circle 133 on Inquiry Card for more data 


Mini Accelerometer 

Miniature Accelerometer is said 
to have low cross sensitivity. Model 
106 Accelerometer, weighing 0.3 
oz. is designed to operate from 
—650°F to +3600°F and is 
equipped with insulated mounting, 
hermetic connector and _ stainless 
steel case. — United Aerotronics 
Corp. 


Circle 134 on Inquiry Card for more data 


Thermoelectric Generator 

Eight-watt thermoelectric pow- 
er generator will operate from nat- 
ural gas, propane or butane. Gener- 


Available from Stock! 
NEW, INEXPENSIVE, 


LIGHTWEIGHT ORDNANCE 


CRYOGENIC COUPLINGS 
from FUTURECRAFT 


Now you can replace obsolete cryogenic couplings with 

these new screw type units from Futurecraft—and connect 

flex lines, tubing or pipe quickly, easily and safely fluid-tight. 

These couplings—service proven on Ordnance projects— 

are pressure rated at 150 psi operating, 300 psi proof and 

450 psi minimum burst. Only low torque is required for a | 
safe, tight seal. These Futurecraft couplings are available | 
from stock in sizes from 1” to 4” in 4%” increments, LOX 
cleaned and packaged. Installation tools are available. 


Write for complete details 


rd FUTURECRAFT | 
DISTRIBUTION CORPORATION 


c? 


ators weigh 65 lb and measure 12 
x 17 in. In addition to the more 
commonly available sources of fuel, 
these generators can be adapted to 
use any combustible fuel, waste heat 
and steam or solar heat.—Texas 


Instruments Inc. 
Circle 135 on Inquiry Card for more data 


Limit Switch 


Hermetically sealed plunger type 
aircraft limit switch employs corro- 
sion resistant material, has potted 
leads, and sealed plunger. Operat- 
ing force is said to be 6.7 Ib, release 


force 3.5 lb and weight is .125 lb. 
—Haydon Switch, Inc. 


Circle 136 on Inquiry Card for more data 


NEW, 
lighter 
weight 
flexible 
BALL 
joints 


Patent Number 


_— 


SIZES: 3”, 4”, 6”, 8”, 10”, 12” 


a Tor ORYQGENTC rine 


FOR PROJECT REQUIREMENTS—In handling fluid fuels 
and oxidizers, including liquid oxygen. Also in industrial 
eryogenics for liquid methane and liquid propane or 
butane at low, as well as ambient, temperatures. 

RECOMMENDED SERVICE—(1) Fluid loading arms. 
(2) Expansion Joints. (3) Gimbal/Rotary Swivel motion. 
(4) Shock resistant flexible piping. j 

NEW, ADVANCED DESIGN — Has passed official ‘“Quali- | 
fication Tests,” including shock tests of more than 100G’s. 
TEMPERATURES: —320°F to +275°F. PRESSURE 
RATING: Designed for and qualification tested at 200 psi 


operating, 300 psi proof, 700 psi burst pressures. Ask 
for Bulletin 233 B. BARCO MANUFACTURING CO., 
565H Hough St., Barrington, Illinois. 


1717 NORTH CHICO AVENUE © SO. EL MONTE, CALIFORNIA 


Representatives in principal cities 
TWX: ELM CAL 9678U + TELEPHONE: CUmberiand 3-2113 


Circle 26 on Inquiry Card 
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| St for SAFETY 


Circle 27 on Inquiry Card 
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New Electronic Products 


Detector 


New electromagnetic radiation 
detector that weighs just under 2 Ib 
is now available. Designed for hand 


carrying this model B86B1 oper- 
ates over a frequency range of from 
400 to 10,000 mc while incorporat- 
ing a single integral antenna and 
using standard, large capacity, mer- 
cury batteries. The unit responds 
to all planes of polarization—linear, 
left and right hand circular, ran- 
dom, pulsed or continuous wave. 
This integrates all incident energy 
and allows total field to be read on 
the meter. — Sperry Microwave 


Electronics Co. 
Circle 137 on Inquiry Card for more data 


Photoelectric Reader 

A tape reader that has an ap- 
proximate capacity of 500,000 bits 
of information in punched tape form 
is now available. This reader is suit- 
able for “on-line” service in com- 
puter, communication and control 
applications. Data, in the form of 
coded hole sets, are photoelectri- 
cally read from pre-punched tape 
and transformed to electrical output 
pulses. The reading head is designed 
to accommodate standard 5, 6, 7 
and 8 level codes punched 10 holes 


Aircraft & Missiles ¢ July 1961 


per inch along and across the tape. 
Metered tape speeds of up to 80 
ips in either direction can be fur- 
nished.—Cook Electric Co. 


Circle 138 on Inquiry Card for more data 


Pressure Transducer 


New ultra - sensitive pressure 
transducer, Type BT-35, employs 
chemical resistant Bourdon tube 
coupled inductively to a differential 
transformer of special design. Fric- 
tionless movement provides high 
continuous output with good re- 
peatability. Case construction allows 
external zero adjustment and easy 
access to all connections. Available 
in pressure ranges from vacuum to 
10,000 psi and a temperature range 
of from —115 to 500 deg F.— 
United Aero Products Corp. 


Circle 139 on Inquiry Card for more data 


Radar Augmenter 


A new active radar augmenter 
for use in electronically simulating 
the radar echo characteristics of 
small, medium and large target ve- 
hicles is now in production. The 
augmenter is intended for installa- 
tion in drone or target aircraft to 
reinforce radar tracking facilities 
in missile carrying aircraft. Unit re- 
ceives the radar-transmitted signal 
and transmits an amplified signal 
back to the aircraft—thus enabling 
targets of small size to appear as 


large radar presentations. The aug- 
menter weighs 14 lb and measures 
16 x 4 x 5 in—tLockheed Elec- 


tronics Co. 
Circle 140 on Inquiry Card for more data 


Sensitive Oscilloscope 


A highly sensitive oscilloscope 
designated Type 403-B is now com- 
mercially available. The new unit 


has a sensitivity of 50 micro-volts 
per cm, with low noise level to per- 
mit resolution of signals as low as 
10 uv. The 403-B permits display 
of non-amplified outputs from most 
strain gages, pressure pickups, ac- 
cellerometers, and other trans- 
ducers. It has 21 calibrated sweeps 
to encompass almost any recurring 
phenomenon or transient. — Allen 
B. DuMont Labs. 


Circle 141 on Inquiry Card fer more data 


Transformer-Rectifier 


Model 28VSSOY silicon trans- 
former-rectifier unit is a static source 
of DC power for airborne equip- 
ment, motors and battery charging. 
The unit has a Y core transformer 
symmetrical both electrically and 
physically and a cooling fan that 
automatically regulates airflow with 
altitude. The unit is 4x4%4x7 in. 
in size and is designed to provide 
low ripple voltage, good regulation, 
continuous full output operation, 
and shock resistance. — Chatham 
Electronics. 


Circle 142 on Inquiry Card for more data 
continued on page 74 


73 


1 ie aa eee yg eee Cee | Re ay Nena, a hh i : a hee bi 2 ir 
‘a4 Bers akg Bee ec en Ue ia. es rs . 2 
TASS ate ame aa > haa pee Sa ths a eet ae ne A 
Lay ie eee : 5a ey a ee ee aR eb : oe ee i * a 
¢ i iS ee rt ee er ear Nee a fe: Roe 2 an rap ae Pe 
ns ale c ig aoe . eee R i SN fick ae, a Cite more ia oe es Geer crane Shea we 
ae Se SEE Se, oe | et die ee ee ee ee er eR eee ca me, ae ee SS 
+ ae BAe 
oe ie, 
a a es 
Bi hex 
by é ae ee 
“a Boi 
; TORS ie 
: ig cin, Oo Se ie 
Sia ei = ‘ Sea SRA oe 
ae ce ee Re 
ey a See ie at are 
ae : ol Se oat 
Pee 2 Rete orn erg ee 
a ee ee Set Lae 
ieee ey = es hee 
wi eF ee es Be foe 
: a Bae i i | ee 
2 eee or Sree ORS 
. re > a efeuetae ie 
, “ya S a8 
. pe ay ae 
E le eee 
‘ae ee 
RE 2 AR 
, a ae 
+) Be 
 - 7 a 
a ae 
Ber a ; 
Va z a 
i _ . 
eS as) 28 
; ee Dame 
; i SELENE. INNER © ony Me bie Se 
y — yes elite ae GP 
tt ets, —— = © . a 
aaa i oe ak 
; ; ed “= va “er 
‘ P —— = ‘4 Berar Lu a ieee 
~~ . | aia § Paar poy Pes 
é . - ‘ ee maa ees | 
¢ ght i apes te P aati : ioe a 
iba é Prag: “oS Bibles Me i at Bee os) 
i Des j Hig Rae 7 eee me q ome age : ie ee Re 
“g P *" erratic Rae gee ames ee ty a 
Econ € % ba oes * eat ees sl ae 4 
em | = j ae Oh. ak amueaar Pe 
oa i 7 a ae 600, ee 4 ‘ ies : 
fe pe "7 eee = a Mnneneeill P Be 5 aL 
ae: , 2 gt 2a =e ee es 
%e ( n = Se te . re | RR ue he 
aN Se ak ie err » 5 : Piet) “ae 
5 : he 7 oe! ee oo wes “Te igs y a prt ee 
i 4 b , aa: oe a a ©: . CRE 
= 3 : oi Te a B iy FE oe 4 ys hon 
ie ay te it Gay Se 
> [- ; , BY & | tN 4a Be, ae 
4 ea | es ha = \ aaa CSE FIER 
— 3 | ay Oe ei, 3} Ver aks Oss 
re ‘ a oe AA fe OGRE Ek 
eee * wl as a ae ade oA 
eee 4 es + ee i ee PS cee eee 
a a 3 4X = ae = a ee cae 
ey 3y ‘ ae Be ees ae ee Be) 
a "9 ye ae ; at re Br, gee oh G. 
; *, : (ah Re Ee a Bs Pht 
oe N feo Blete ee ae eens 
ee Se: ee ce bee 
7 ’ — igh wee, Be a 
: ’ ._ a ee Go en ee 
: 3 2 Se ae “ i bo 
’ ‘@ a ae ie 
4 = ee 
‘ a ' aes 
ee Se 
ee ee 
ee 
ie Sees 
‘ bist Sol les 
Po a oe é 
aa 
, ee Be 
: Be. | eg 
Seni ss = 
a ae 
ea | aes 
) | ey 
} ie 
| Bens. ieee 
ay Sea 
clea” tana 
ee sek 
: Sri ee 
of Se 
Se 
7. 
rae e ne 
aig Nae 
; SS ee 
Say an Saas : 
a Bee. See, 
+; Re 
ee Be 
Re ie 
5 oo de 
Pas fy ee 
i a 
i aaa Nee; 
ears tp ty 
, ae ie 
fe “ ga 
; Mees as 
f ‘es? 
ia | é 2 gene 
- ma. *) 
. = a eniienial Bee fs 
ea an geen fe . i: 
xy Ee ee oy: Saas ei ea EY - a 
ee: LR aaa aie 
ae re Pere eae a amas 
> d 2 tt i eS ae x 6 ee 
: j a . ue “Chara eet eee of ed ‘aa * 
7 L “2S glee Rats oper ot me zi 
iia oe ES og ae. 
4 oe ate oS eee a aa a9 
he ‘ aoe Se eee Me ” 
‘ \, ih ere Bik Seta tne) a ae # 
Bis er \ oe, | ae eh ; 
—S—— wit aa Be : 
: ae eee ’ oa ; 
on es maser om : 
: oe ies a ee 
a ik ~~ af ll - po ie 
a | a * a re [a 
eit 7 ee ee # 
Fy One ne Ee (eee 
a et 
ee 
ona 
aie 
a E a 
2 ‘ ‘a ite 
“1g Sa Mites 
ee 
Sa Bas 
a 
at ise 
Pia es 
SON ee 
; iia ease 
fe ee 
ioe 
te eC | ae 
ee 7 fa 
ae ae 8 
: Reo aa 
aa 
at, 
; ioe eg 
nie eee re es eee 
Pfs ap el, 
ne sat Sn 
ee ee . a ee Kn ene ee. ee TPE . r: baie ae eal : 
a ee ee ee ey ee ee ee Sie ae ei. i waeiliodas i eamregaae (GOR ea: © gees £ 
os hae a Se ee ee a. fe : ad oe ee TE ae Sees aes i 
Ba * a * F. i 2 é dogs. "cma ee feo. ae iui ia ' tea : Pe is caesar 
. = j “a Sieg, cAI: Cale) al Cage ay SCR ee ay ee as a a « ee 2 ig eee ae 4 my 
ee: ae S| Soe ay 2s (eo. eee Oe Ree} Saco” Press dah eee, i oe _ Sen es i, ane if 


more trust | 
in the thrust 


“? AMAZING 
BRAZING 


dar: o 2s ee LAL 
Say, | ‘ % 5 ¢ 
si ai ney aN 


es Bl ae 


Western Alloy’s unique brazing 
techniques, employing super dry hy- 
drogen and nickel brazing alloy, give 
maximum structural efficiency to the 
tubular thrust chamber pictured 
above, being developed at the Jet Pro- 
pulsion Laboratory. 

The complete thrust chamber as- 
sembly was nickel brazed in two oper- 
ations at temperatures over 2000°F. 
in one of our hydrogen furnaces. All 
components brazed are 347 stainless 
steel. 

You are invited to contact our en- 
gineering department regarding your 
brazing problems. No obligation, of 
course. 

Send today for our brochure, 
“Trail Brazing in the Space Age.” 


WESTERN ALLOY 
ENGINEERING CoO., inc 


. 847 TRUCK Way, 
MONTEBELLO, 
CALIFORNIA 


« RAymond 3-9937 
_ AMAZING BRAZING! ~ 


Circle 28 on Inquiry Card 
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New 
Electronic 
Products 


. continued from page 73 


Noiseless Chamber 

A portable shield chamber for 
making electrically ultra-quiet meas- 
urements on sensitive electronic 


circuitry is now available. A.C. 
: a 
‘ 


power is supplied to any circuitry 
in the chamber by means of an 
isolation transformer unit with less 
than .005 mmf interwinding capaci- 


tance and more than_ 10,000 
megohms interwinding leakage re- 
sistance. — Topaz Transformer 


Products, Inc. 
Circle 143 on Inquiry Card for more data 


Circuit Connectors 

High reliability printed circuit 
connectors have female contacts 
similar to miniaturized fuse clips. In 
tests these connectors were able to 
sustain prolonged vibration of over 
40 G’s from 5 to 2000 cps without 
circuit discontinuity. Design tem- 
perature is —60 to +450 deg F. 
Positive pressure and moisture seals 
are provided. — Matrix Science 
Corp. 


Cirele 144 on Inquiry Card for more data 


Gauge Tester 

Entire liquid quantity gauge sys- 
tems can be tested and calibrated 
with one self-contained, portable 
instrument called “Quan Test.” This 
model, TF-20, reduces testing time 
by enabling in-place or bench in- 
spection and check out of probes, 
indicators and cables in capaci- 
tance-type gauge systems measuring 
quantity of liquid. Accuracy is as- 
sured by a single, built in, cali- 
bration for both sensing and indi- 
cating component readings. This 


3035 W. Atkinson Ave. 


a 


pew 


Hi y mr inn 


FUSED GLASS AND METAL 
MISSILE PARTS CLEANED 
QUICKLY AND WITHOUT 
DAMAGE TO GLASS GLAZE 


with VAPOR BLAST 


liquid Honing 


Vapor Blast Liquid Honing 

process cleans metals fused 

to glass without removing 

glaze or damaging the glass. 
Yet the metal parts are 

thoroughly cleaned, burrs re- 

moved, in shortest possible time. 


Bring or send parts for test 
cleaning. No obligation. 


Representatives Wanted. Good territories available 
*Liquid Honing and Vopor 
Blost ore trademarks. 


VAPOR BLAST 
MFG. CO. 


Milwaukee 9, Wis. a " as 
Circle 29 on Inquiry Card 


 .--2— > 


Do you 

machine 
hydraulic 
parts? 


MS 16142 
or S.A.E 


a 
<a sed 


MS 33514-E MS 33515-S MS 33515-£ 


Standard cutters in 
stock for immediate , 
delivery. 


Write for catalog. 


SONNET Tool and Mfg. Company 


580 North Prairie Avenue « Hawthorne, Calif. 
Circle 30 on Inquiry Card 
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reduces confusion that arises in 
dual calibration Consolidated 
Airborne Systems Inc. 


Circle 145 on Inquiry Card for more data 


Navigation Set 

Lightweight Doppler navigation 
set for use in all types of aircraft 
from drones to supersonic jets. Set 
provides accurate, all weather navi- 
gation over land or sea without 
radio aids, wind estimates, or air 
speed data. The system accom- 
modates all speed ranges from zero 
to plus 2000 knots and altitudes up 
to 70,000 feet—Ryan Electronics 


Circle 146 on Inquiry Card for more data 


Temperature Indicator 


Compact instrument for meas- 
uring and monitoring temperature 
incorporates a _ servo-driven, self 
balancing potentiometer type bridge 
system. Unit is fully transistorized 
and is said to give instantaneous in- 
dications with no warm up lag. 
Model DST-16 measures 6 in. in 
length and 2 in. in diameter.—Con- 


solidated Airborne Systems, Inc. 
Cirele 147 on Inquiry Card for more data 


Subminiature Element 


A vertical sensing element of the 
single axis, snap action, bubble type 
is now in_ production. Model 
228571-1 is an electrolytic unit 
which can drive torque motors di- 
rectly without amplifiers. This in- 
strument is an “on-off” snap action 
device that cannot be nulled, it has 
a tilt angle of .75 deg and an 18 
volt differential output voltage with 
18 ma. maximum current through 


either contact. This unit has no null 
and operates between 75 minutes 
and 135 minutes of arc.—Kearfott 
Div. General Precision, Inc. 


Circle 148 on Inquiry Card for more data 
continued on page 76 
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these advantages of Tayloron* Reinforced 
Plastics in high-performance assemblies 


> 
4 
3 
y 


High strength-to-weight ratio. In terms of weight, reinforced 
plastics are considerably stronger than most metals. More- 
over, their strength characteristics may be directed where 
stresses demand. In filament or tape wound shapes, highest 
properties may be obtained. 


Comparative rigidity in cured condition. This property pre- 
vents the reinforced plastic part from bulging or otherwise 
deforming when high pressures or other stresses are pres- 
ent. Thus original tolerances can be maintained under 
adverse operating conditions. 


Excellent corrosion resistance. High resistance to both 
atmospheric and chemical corrosion is a feature of rein- 
forced plastics. This is particularly important in structural 
members where corrosion could generate failure locations. 


Low heat transfer. This, under extremely high tempera- 


tures, makes Tayloron ideal for protecting structural mem- 
bers in missiles. 


Good ablation qualities. The capacity to keepon performing 
their basic function despite loss of some of their structure 
is an important characteristic true of some reinforced 
plastics. Tayloron materials offer the additional advantages 
of dissipating energy and thus reducing stresses on other 
members. 


Ease of fabrication. A wide variety of shapes may be made 
to close dimensions by molding, laminating, or winding of 
filament or tape. Tayloron reinforced plastics are readily 
fabricated and machined. 


How Taylor Can Help You 


In your designing of components and assemblies, consult our Advanced Materials 
Division on how to choose the best material and minimize the cost in reinforced 
plastics. Taylor can supply complete fabricated assemblies—or materials for any test 
and evaluation program. Special Tayloron materials have been developed for many 
specialized applications. Write the Advanced Materials Division outlining your 
specific problem. Taylor Fibre Co., Norristown 50, Pa. 


*Trade name for Taylor Fibre’s space, missile and astronautic materials 


Composite laminates « Metallic and 
nonmetallic materials laminated with 
plastic resins in many combinations and 


is 
many forms « Vulcanized fibre in sheet, 
roll or fabricated parts « Filament 
3 wound parts” e aterials and com- 
ponents engineered to perform specific 


REINFORCED PLASTICS 


functions « Pre-impregnated materials 


VULCANIZED FIBRE in filament, tape, wide sheet or roll 


Circle 31 on Inquiry Card 75 
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me New 
Pes Electronic 
Products 


. continued from page 75 


Pulse Rate Integrator 
Miniaturized integrator for use 
in aircraft and missiles for convert- 
ing frequency to voltage for teleme- 
tering. New unit features a self 
contained calibrating circuit and a 


high-input and low-output impe- 
dance. It has a full scale of 5 volts 
and is adjustable over a 4 to | fre- 
quency range. Input sensitivity is 
adjustable from 10 mv to 1 volt. 
Integrator weighs 20 ounces and has 
printed circuit construction with 
plug-in module.—Anadex _Instru- 


ments, Inc. 
Circle 149 on Inquiry Card for more data 


Servo Amplifier 


Improved 3.5 watt servo ampli- 
fier for missile, space vehicle, air- 


MGX—3600— 12” 


Each Milichex is interferometer checked and 
certified to be within % second of arc accuracy 
in 360°. Heart of the Milichex is a pair of 
meshing plates—each with 360 precision ground 
Serrations. Upper plate rotates to desired 
angular setting and plates mesh into exact 
position upon shifting locking handle. 


PRECISION INDEXING 
TO % SECOND OF 
ARC ACCURACY WITH 


MILICHE, 


ROTARY INDEXING 
TABLES 


for machining, inspecting, grinding 


All 720 teeth are in positive engagement when 
table is locked—there is no possibility of slip- 
page or error due to worm-gear play, etc. In 
use, teeth lap each other so that accuracy 
actually improves with wear. Model shown has 
optional sub-plate assembly for settings to 
minutes and seconds. Sine plate also available. 


@ FOR SETTING TO 
44° INCREMENTS 


Double table model indexes in full or 
fractional angles to 15-minute increments 
without gage blocks. Models for 1/10 de- 
gree and other increments also available. 


@ MILICHEX 
OPTICAL POLYGON 


Incorporates optically flat mirror capable 
of being set to any full degree. Replaces 
any multi-sided polygon divisable into 360 
degrees. Accurate to % second of arc. 


@ FOR SMALLER 
PRECISION WORK 


7” Milichex can be used by itself or built 
into manufacturing or checking setup. 
Optional base (shown) permits use hori- 
zontally or vertically. 


@ AUTOMATED FOR 


REMOTE OPERATION 


Remote control console models with digital 
readouts . . . allows automatic indexing 
to any angle or push-button indexing a 
preset number of degrees. 


MICHIGAN TOOL COMPANY 


7171 E. McNICHOLS ROAD, DETROIT 12, MICHIGAN 


76 Circle 32 on Inquiry Card 


craft and other stress environment 
applications is said to be 80 per 
cent efficient and thereby eliminates 
the need for a heat sink when func- 
tioning in an ambient temperature 
range from —55 to +125 deg C. 
Designed to operate from a 115 V 
AC line the unit is engineered for 
high performance under extreme 
conditions of shock, vibration and 
atmospheric contamination. — The 
Siegler Corp. 


Circle 150 on Inquiry Card for more data 


Ripple Meter 


Portable meter designed to meas- 
ure ripple voltage on aircraft and 
missile DC power supplies can also 


. 


RIPPLE METER 


be used as a battery or line pow- 
ered, transistorized volt meter. The 
model T256 measures—‘“peak to 
peak,” “plus peaks,” “minus peaks” 
or “rms.” A large meter with color 
coded scales simplifies reading. — 
Avtron Mfg., Inc. 


Circle 151 on Inquiry Card for more data 


Tachometer Indicator 


New indicator accepts the out- 
put of a tachometer generator and 
provides an accurate digital indica- 
tion in per cent of full rpm. A man- 
ual digital null-balance dial covers 
the range of 50 per cent to 110 per 
cent rpm and can be read to better 
than 0.1 per cent rpm. Model FR- 
85 can be applied as a portable 
secondary standard for testing tach 
indicators and for trimming jet en- 
gines. Construction is of solid state 
components on printed circuit cards 
housed in a cast aluminum case.— 
Waugh Engineering Co. 


Circle 152 on Inquiry Card for more data 
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Semiconductor Furnace 

A crucible pot furnace with at- 
mosphere retort and forced air cool- 
ing pit is said to be ideal for glass 
to metal sealing and heat treatment 
of metals. Type RDPC-77 furnace 
is rated at 2250°F max chamber 
temperature. Chamber is 7 in. di- 
ameter by 7 in. deep. Atmosphere 
retort has a working area of 4% 
in. dia. by 6% in. deep and can be 
used to 2150°F. Cooling of the re- 
tort is obtained by a non-insulated 
forced air cooling pit.—Lindberg 


Engineering Co. 
Circle 153 on Inquiry Card for more data 


Drum Mixer 

Machine uses a rotary oscillat- 
ing motion for mixing 55 gallon 
drums weighing up to 1,000 lbs. 
Unit is said to mix difficult mate- 
rials such as sound deadener, glaz- 
ing compound, abrasives, and plas- 
tics in a relatively short time. One 


man can operate the machine by 
rolling a drum inta position on the 
cradle where hydraulic jacks raise 
and center it for mixing.—National 


industries 
Circle 154 on Inquiry Card for more data 


Torque Wrench 


A remembering wrench for mak- 
ing mechanical checks of stress, 
strain, thrust, tension and compres- 
sion where a record of the peak 
reading is desired. The wrench has 
a memory pointer that is pushed 
along a track on the face of the 
scale as torque is exerted. The 
pointer remains pointing at the peak 


Aircraft & Missiles ¢ July 1961 


New for Production 


torque exerted after pressure is re- 


leased.—P. A. Sturtevant Co. 
Cirele 155 on Inquiry Card for more data 


Oscillograph 

A direct reading oscillograph 
with an optional built-in flash tube 
timer that produces full-width time 


lines on recording paper at any of 
three intervals. Called the Visi- 
corder, it employs a timing circuit 
that can be triggered externally by 
supplying pulsing voltage of 10v at 
20K ohms impedance or by causing 
impedance to drop to 100 ohms or 
less. Manufacturer claims that the 
Visicorder can record as many as 
14 channels of test data simul- 
taneously, each at frequencies up to 
5,000 cycles per sec.—Minneapolis- 
Honeywell Regulator Co. 


Cirele 156 on Inquiry Card for more data 


Dual Stripper 


Model WS17B, thermal wire 
stripper has two push-button strip- 
per handles operating from the same 
power source, this allows two oper- 
ators to work side by side or across 
from each other. Unit handles wire 
from #6 to #36 with teflon, nylon 
or other plastic insulation —Amer- 


ican Missile Products. 
Circle 157 on Inquiry Card for more data 


Midget Grinder 


Designed for precision tool and 
die grinding this pneumatically oper- 


ated grinder is available with either 
38,000 or 60,000 rpm motors. Kit 
contains a grinder, four mounted 
points, a carbide mill, wrenches, 


’ whip hose and a plastic case. Several 


models are available with muffied 


motors.—Airetool Mfg. Co. 
Circle 158 on Inquiry Card for more data 


Electrochemical Process 


A process known as Electro- 
chemical machining permits stress 
free machining of complex contours 
in any metal, including the refrac- 
tory alloys. The ECM process is 
essentially the reverse of electro- 
plating. The work piece and a “cut- 
ting-tool” shaped like the desired 
part serve as electrodes. A high 
amperage direct current is passed 
through the piece to the tool 
through an electrolyte, shaping the 
raw stock into the finished product. 
—Hanson- Van Winkle - Munning. 


Circle 159 on Inquiry Card for more data 


Portable Divider Head 


Divider head which checks an- 
gular measurements on rotating 
components is said to have an ac- 
curacy of +15 seconds. A dial in- 
dicator gives direct angular read- 
ings with a 3 second resolution. Unit 
is constructed of tool steel and will 


accommodate conponents with a 
diameter of %4 in. to 244 in. — 
Gertsch Products, Inc. 


Circle 160 on Inquiry Card for more data 
continued on page 78 
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“TORQUE WRENCH’ 
MANUAL 


SENT 


Formulas 
Applications 
Engineering Data 
Screw Torque Data 
Adapter Problems 
General Principles 


Circle 33 on Inquiry Card 


TOTAL TEMPERATURE PROBES 
\ PITOT-STATIC a 


= = MODEL 850 


ILLUSTRATED MODELS 


MODEL 850 Meets 
Mach 3 requirements 
of MIL-P-25757A 
(USAF). 


MODEL 103 Mach 5 
total temperature 
probe can be used 


MUTT 


WH 
assent 
TLL 


TTT 
mone Hi} 
A Maaaa aL 


=F .. ! 3 to temperatures 
- = fe of 1500 C°. 
Z i >, = MODEL 101 Mach3 
—, = total temperature 
- = ——— probe. Meets 


requirements of 


> 
aS » MIL-P-25726 
—4 % (USAF). 
=e ££ I MODEL 102. Mach3 
Deiced total 


temperature probe. 
Accurately measures 
total temperature 
during deicing. 

Write for 

Short Form Catalog 
No. 66030 


ROSEMOUNT 
ENGINEERING 
COMPANY 


4912 West 78th St. 
Minneapolis 24, Minn.» 
Circle 34 on Inquiry Card 
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¥ New for 
~e Production 


. continued from page 77 


Programmed Drill 

A program drill with a mechan- 
ical programming operation that can 
be set up by unskilled personnel. 
Unit automatically drills any pre- 
selected pattern of holes up to 200 
in number through a load of one or 
more printed circuit boards up to 
8 x 12 in. size. Drill consists of a 
high-speed, electric motor with a 
pneumatically operated spindle and 
a movable work table controlled by 
a “program” of paired stop pins set 
in a revolving control disk. Pro- 
gramming is accomplished by set- 
ting a pair of pins for each hole 
desired. — Develop-Amatic Engi- 
neering 

Cirele 161 on Inquiry Card for more data 


Liquid Lathe 

A machine which resembles a 
cannon delivers a needle point of 
liquid under thousands of pounds of 
pressure to cut through materials 
such as cement, wood and plastic. 
One market for the new concept is 
in removing high energy solid pro- 
pellant materials from engine cas- 
ings. Models for cutting and shap- 
ing metals are now under develop- 
ment. — Abrasi-Jet Machine Tool 
Corp. 


Circle 162 on Inquiry Card for more data 


Arc Welding 

Two part welding package con- 
sists of a AH20-E MIGet gun and a 
MIGet CAV power source. The 
gun connects directly to the power 
source where a knob sets the arc 
voltage and a knob on the gun ad- 
justs the wire feed speed. Manu- 
facturer claims that the gun can be 
used for making numerous short 


length welds as far as fifty feet from | 


the power source.—Air Reduction 
Sales Co. 


Circle 163 on Inquiry Card for more data 


FOR SALE 


FASTENERS FOR AIRCRAFT AND MISSILES 


Immediate Delivery—AN—N.A.S.—M.S.—6 Dysgit 
CERTIFIED TO GOVERNMENT SPECIFICATIONS 
Bolts—Nuts—R i vets—Screws—Studs—interna! and 
External Wrenching Bolts—Dowel and Lock Pins 


Mercury air parts co., inc. 


9310 West Jefferson Bivd., Culver City, Calif. 
Telephone—UPton 0-5923—Teletype—CVR CY 4136 


TOUGH SPECIALS 10 DAY DELIVERY 
JANUFACTURERS OF PRECISION HAROWARE | 
Cirele 35 on Inquiry Card 


EMPLOYMENT SECTION 
USE HOME ADDRESS WHEN ANSWERING 


DISENCHANTED 
ENGINEERS 


If your present employer has failed to 
utilize your full potential, why not permit 
us to explore the parameters for your 
professional qualifications with the many 
dynamic young companies in aviation, 
electronics, missiles and rockets. We now 
have more than 4,000 openings in the 
$8,000 to $40,000 bracket, all of which are 
fee paid. Why wait? Send resume in du- 
plicate at once indicating geographical 
preferences and salary requirements. 


FIDELITY PERSONNEL OF PHILADELPHIA 
1530 Chestnut St., Philadelphia 2, Pa. 
Established 1943 


Circle 36 on Inquiry Card, Use Home Address 


HANDBOOK ISSUES 
AVAILABLE 


A limited number of AIRCRAFT & 
MISSILES March 1961 Handbook Issues 
are avai'able. 


Get your up-to-date list of Missile 
Contractors—the latest data on mis- 
siles and their specs—guidance sys- 
tems—rocket motors—aircraft—plus 
other vital material. 


ORDER TODAY 


PB wtee ewe eee eee ee ee eee Se SSS 


PLEASE SEND copies of the 
Airc-aft & Missiles Handbook Issue 
for 1961. 


All copies are payable in advance. 
$2.00 per copy, $1.50 per copy if 
ordered in quantities of 10 or more. 
Fr-eien -ountries, add $1 for post- 
age to this. 


NAME 
COMPANY 
ST. ADDRESS 


CITY STATE 


Mail this to: AIRCRAFT & MISSILES 
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1 56th & Chestnut Sts., Phila. 39, Pa. 
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The Strong blown type 
Jetarc, the most powerful carbon arc, 
has proved to be the best artificial 
simulator of solar energy in the 
development and testing of space 
vehicle components. 

Useful radiation is efficiently 
collected by first surface reflectors 
and concentrated at the reimaging 
point from where it can be projected 
by a quartz objective system in a 
pattern shaped to fit the work area. 
A circular radiation pattern totals 374 
watts with an 80% uniformity of 
field or a total of 668 watts with a 
60% uniformity of field. Higher or 
lower energy unit areas, can be 
obtained by variation in optics or 
projection distance. Large areas can 
be covered by multiple employment 
of lamps using either superimposed 
or overlapping pattern technique. 
Other, less powerful carbon arc 
sources, are also available for smaller 
work areas. 

srecTRaL 5 Sa es 


—1O me LTRED CARBON AT 195 Aue 74-78 WOUTS. 
—---SUMLIGNT ABOVE CARTHS aTmosrment.* 


ee a 
=e een meee. 


A continuous spectrum is available 
from .25 to 5.+ microns, with the 
spectral energy distribution very 
close to solar energy distribution 
above the earth's atmosphere. 


The Jetarc source can be oriented 
in any plane without loss of stability. 
You are invited 


to consult with Strong Electric 
on your particular problems. 


THE STRONG ELECTRIC CORP. 


394 CITY PARK AVE. - TOLEDO 1, OHIO 


GENERAL 
PRECISION 


COMPANY 


A SUBSIDIARY OF GENERAL PRECISION 
EQUIPMENT CORPORATION 


Circle 37 on Inquiry Card 
Aircraft & Missiles ¢ July 1961 


Freezing Standards 


Freezing point determination 
apparatus is furnished with Nation- 
al Bureau of Standards freezing 
point samples. Samples include tin, 
lead, aluminum, zinc, copper and 


gold which are contained in _her- 
metically sealed graphite crucibles. 
Designed to test temperature sensing 
devices the unit features a rapid 
warm up with a freeze out time of 
from 15 to 20 minutes.—Temp- 


tron, Inc. 
Cirele 164 on Inquiry Card for more data 


Thermal Concrete 


Heat-resistant concrete, design- 
ed to withstand supersonic shock 
and erosion, is available for flame 
deflectors at missile launch and test 
facilities. Fondu Fyre is a combi- 
nation of refractory aggregates and 
a hydraulic setting binder. It can 
be placed by guniting or pouring, 
and is ready for firing in 24 hr.— 
Designed Concretes Co. 


Circle 165 on Inquiry Card for more data 


Radiation Fuel Gauge 
Transistorized radiation gauge 
measures fuel in tank. Lightweight 
gage consists of radioisotopes 
and detector units mounted outside 
the fuel tanks. Gamma rays from 
the isotopes pass through the tanks. 
The intensity of the rays reaching 
the detectors indicates the amount 


of fuel_—Atomics International. 
Circle 166 on Inquiry Card for more data 


KOHLER 
PRECISION 
CONTROLS 


New high pressure, 
in-line, relief valves 
with low hysteresis 


MATERIAL— Aluminum, Steel, 
Stainless Steel 


CONNECTIONS—All Types 
WORKING PRESSURE— 1500 to 
3000 PSI 


PROOF PRESSURE—2250 to 
4500 PSI 


BURST PRESSURE—3750 to 
7500 PSI 


OPENING PRESSURE—0 to 2250 PSI 

RESEAT PRESSURE—10% Below 
Opening Pressure 

LEAKAGE—0 at Reseat Pressure 


Ultra-sonic cleaning facilities. 
Kohler valves and other precision 
parts are assembled, tested, and 
packaged in dust controlled areas 
for minimum contamination. 


Complete facilities in one plant, 
under unified supervision, insure 
reliable quality control and 
prompt deliveries. Kohler valves, 
fittings and parts are used by 
leading manufacturers for indus- 
trial equipment, automotive, air- 
craft and missile applications. 
Write for catalog. 


Kohler Co. Established 1873 
Kohler, Wis. 


Enameled Iron and Vitreous China Plumbir 
Fixtures  All-Brass Fittings @ Electric Plan 


_ Air-Cooled Engines # Precision Controls 


ere 


Circle 38 on Inquiry Card 
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index to advertisers 


This Advertisers’ Index is published as a convenience, and not as port of the advertising contract. Every 


care will be taken te index correctly. No allowance will be made for errors 


Ace Drill Bushings ie 
Air Reduction Sales Co. _.. 18 
American Bosch Arma Corp.. 24 
Avica Corp. yee ae 
Barco Manufacturing Co..... 72 
Beattie-Coleman, Inc. ...... 70 
Bell Aerosystems Co. ..... 1 
Bendix Corp., Products Div. 10 
Boeing Company-Wichita . 21 


Brunswick Corp. Back Cover 


Dorsett Electronics, Inc... 3rd Cover 


Elgin Micronics os 
Fiberite Corp. 61 


Fidelity Personnel of Phila. 78 
Futurecraft Distribution Corp. 72 


ee eS. 


. 
a 
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Goodrich Co., B. F., Aviation 50 
Great Lakes Carbon Corp.... 71 


Horkey-Moore Associates . . 71 


ee ee Se Se ees 79 


Lockheed Aircraft Corp., 


NS os sie’ eo ks 70 
Lockheed Missiles & 

eer ee 
Matthews & Co., Jas. H. .... 68 
Mercury Air Parts Co....... 78 
Michigan Tool Co. ........ 76 
Missimers, Inc. ......... 62 
Presray Corp. 3 61 


. 


& 
Thisjis what 
we mean by 
service... 


& 
4 
{ 


or failure te insert. 


RCA Service Co. .......... 67 
Ronald Press Co. ......... 60 
Rosemount Engineering Co... 78 
Sonnet Tool & Mfg. Co...... 74 
Stevens Co., Inc., J. P.. .2nd Cover 
Strong Electric Corp. ....... 79 
Sturtevant Co., P. A....... 78 
Tagter Pave Oe: 2... ce... FS 
Turco Products, Inc. ....... 9 
Vapor Blast Mfg. Co...... 74 
Victor Equipment Co. .... 22 
NII isi Geni bao sits ates 8 
Washington Steel Corp. .... 14 
Western Alloy Engineering 
RUM oh, cael 
White Industrial, S. S. ..... 66 


Wyle Laboratories-Mfg. Div.. 63 


Douglas needed a superalloy bellows 
assembly for the auxiliary power unit 
exhaust system on the U. S. Army’s Nike 
Zeus. Assembly had to withstand violent 
movements in operation under critical 
temperatures. Avica samples met all test 
requirements. When Douglas was required 
to meet an urgently accelerated missile shot 
at White Sands, N. M., within a week, they 
immediately turned to Avica. Modifications 
were required and close on-the-spot coor- 
dination of design specifications resulted in 
a successful modification program. Avica 
made 16 units and shipped order complete 
in 4 days. Douglas received parts 6 days 
from time of order, flew them to White 
Sands in time for scheduled shot. 

Douglas Aircraft Company is part of the 
Army Ordnance-industry team developing 
the Nike Zeus Anti-missile System. Western 
Electric Company is the industrial prime 
contractor. 

Avica offers personal engineering service 
anywhere in the country. Resident field 
engineers from Airsupply-Aero are near 
you, supported by direct visits, as required, 
by Avica’s own engineers. 

We invite inquiries. 


LGA. imino 


P. O. Box 180 


Newport, Rhode Island 
Contact our Engineering and Sales Representatives: 


Airsupply-Aero Engineering Co. 
Beverly Hills, California, and offices in principal cities 
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Convair uses DORSETT Telemetry Equi 


MACH 2-PLUS SPEEDS and service ceiling above 60,00 feet are just 
two in literally hundreds of radically new innovations Convair/Fort 
Worth engineers specified for the Air Force B-58 . . . already holder 
of many world speed records! 


Yet, each unique device was already a proven unit, from the J-79 
jet engines to the bonded-sandwich wing panels. Despite such fan- 
tastic demands, Convair flight-tested the first ‘Hustler’ just 26 months 
from release of engineering drawings! 


Test schedules for this unprecedented assembly of ‘‘new'' components 
require unquestionable accuracy in telemetering equipment. Dorsett, 
a major supplier of subcarrier oscillators to Convair/Fort Worth for 
over four years, filled (and continues to meet), the requirements for 
as many as 500 subcarrier oscillators per test plane! The Dorsett 
Model 0-3 is used in pre-assembled multiple unit banks. The Dorsett 
Model 0-28 transistorized voltage controlled oscillator is used for 
special test situations. 


Be sure to include DORSETT on your Vendors’ list for telemetry sys- 
tems and components, including: Subcarrier Oscillators, Transmitters, 


Mixer-Amplifiers, Voltage Regulators, Power Supplies, Keyers and 
System Packaging. 
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Researched, developed, manufactured 
and tested ...in house by Brunswick 


Strickland “B” Process of fiber glass filament winding gives 
S-D ratio to 2,000,000, provides up to 7,500,000 psi 
modulus. By laying down filaments under tension, SBP 
excels in making cylindrical shapes, unusual contours, 
large range of sizes. Pre-stressing gives exactly controlled 
uniformity, 


HONEYCOMB ASSEMBLIES now developed by Bruns- 
wick can support two million times their own weight. 
Brunswick research has created honeycomb assemblies of 
paper, fiber glass, aluminum and various combinations of 
these materials. Using the most advanced adhesive sys- 
tems, these assemblies can be formed in compound curva- 
tures with extremely close tolerances, 


1700 Messler Street, Muskegon, Michigan. 


RADOMES. Brunswick’s non-metallic materials boost heat 
tolerance of radomes and nose cones to 1000-1200°F for 
limited exposures. SBP filament winding gives highest-ever 
strength-to-weight ratios with significant weight savings 
over usual structures. With unmatched electrical uniform- 
ity, Brunswick builds to tightest tolerance for dialectric 
constants and compound configurations, 
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INTEGRATED ANTENNAS. Brunswick totally integrates 
all communications, telemetry and navigational antennas 
and reflectors within primary structures. No sending or re- 
ceiving interference. All-plastic aircraft and missile assem- 
blies give high weight-strength ratio, while providing aero- 
dynamically clean lines. Can Brunswick Corporation help 
you in any way? Write or call today! 


MAKES YOUR IDEAS WORK 
Interested engineers will find it rewarding to dis- Md 
cuss career futures with Brunswick. Write or call TULA 
Brunswick Corporation, Defense Products Division, > 


CORPORATION 
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